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SUMMARY. 
In this thesis the objective was to develop an optimum strategy 
for the utilization and development of forest resources and the wood-
using industries in Greece in the period 1975-1990. The framework 
for this strategy has been given in Chapters I, II, III by examining 
the social and economic development goals for Greece and the past 
trends and current situation of the wood-using industries and forestry 
in Greece. 
In Chapter I the social and economic development goals for 
Greece during the next fifteen years have been identified with 
specific reference to the expected population growth and Gross Domestic 
Product. Chapters II and III review the status of forestry and 
the wood-using industries. Forest land and forests form valuable 
natural resources and a surplus of exploitable wood is accumulating. 
The growing contribution of the Greek forestry sector to total ~ 
\ 
economic activity is entirely due to industrial use of the resource. \ 
In order to identify the future development strategies for forestry 
and the wood-using industries, it was necessary to make projections 
of the future consumption of wood products and the future supply of 
wood. These projections were discussed in Chapters IV and V. 
Projections of future wood consumption were based on the expected 
growth of population and Gross Domestic Product, and wood supply on 
information about the existing status of the forests and especiallY 
on growing stock and net increment data obtained from forest inventories. 
, 
The effects of the various policy options have been analysed 
in Chapters VI and VII based on a comparison of Greece's roundwood 
requirements and the roundwood supply of Greek forests and the existing 
social and economic conditions of Greece. 
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I N T ROD U C T ION 
INTRODUCTION 
This introduction gives a brief statement about the objectives, 
the framework and the approach of the study. 
A. Objectives and scope. 
The general aim of this study is to suggest an optimum strategy 
the 
1. 
for the utilization and development of forests an~development 
of forest industries ~n Greece during the period 1975-1990. 
Under the heading "The duty to develop" the Advisory Committee 
on the Application of Science and Technology to Development of the 
United Nations Department of Economic and Social Affairs (1970) makes 
this statement: 
"The resources of the entire world must be developed rationally -
to the fullest extent possible with the means available; mankind 
as a whole can progress only by efficiently utilizing all of the earth's 
available natural resources, especially at a time when its population 
is growing at such a startling pace. No country can claim, either 
on moral or practical grounds to be entirely independent from other 
countries, and the economists and scientists know that the fate of 
each is important to all - though not all people realise this. Each 
country bears the primary moral responsibility for the conservation 
and rational development of its own natural resources. It is also 
the duty of every nation to participate according to its means in the 
development of every other nation according to the latter's needs". 
(Dasma~~ 1975). 
In the light of the above statement and of other similar papers 
(see Appendix A) which emphasize both the present and the future need 
for wood, the present study concentrates attention on the utilization 
of the existing forest resources of Greece. This is partly because 
the 
at present about 400 to 800 thousand cubic meters of/allowable cut 
is not cut per year from Greek forests, despite the existing gap 
2. 
between requirements and supply, and partly because under the existing 
social and economic conditions of Greece the unused wood of Greek 
forests will increase. in the future, despite the fact that a severe 
gap between future requirements and supply of wood is expected. 
These conditions make it necessary to identify the policy options 
for future development and to examine the possible outcome of govern-
ment decisions regarding utilization of forest resources. 
The purpose of the study, therefore, is to appraise the require-
ments and supply outlook for wood in Greece, to identify the policy 
options for forestry and wood-using industries development and to 
provide information to the Government on the results and implications 
of policy decisions. 
B. Framework. 
The framework for the study is provided by the social and economic 
development goals for Greece and by the past trends and current 
situation of the wood-using industries and forestry in Greece. These 
are discussed in Chapters I, II and III. The development goals are 
to a great extent influenced by the current economic situation and 
the expectations about economic growth. Major social and economic 
goals pertain to employment, income, education, investment and housing. 
The social and economic development goals for Greece during the next 
fifteen years have been identified with specific reference to the 
expected population growth and gross domestic product. 
C. Approach. 
In identifying future development strategies the approach has 
been to make projections of future wood consumption and wood supply. 
These are made in Chapters IV and V respectively. These projections 
3. 
clearly present the nature and extent of the problem of the wood 
supply-requirement gap in the future and help to identify the policy 
issues with regard to the use of wood supplies, on which the Govern-
ment must make decisions. For each of the issues, different decisions 
are possible. Combinations of the possible decisions give a wide 
range of policy options to the Government. In Chapters VI and 
VII.. the effects of the various policy options have been analysed. 
CHAPTER I 
ECONOMIC DEVELOPMENT OF GREECE. 
4-. 
CHAPTER I. 
ECONOMIC DEVELOPMENT OF GREECE. 
, 
A. Introduction. 
The main purpose of this chapter is to present and examine the 
social and economic development goals for Greece during the next 
fifteen years. These goals will take account of past trends, the 
current situation and prospective developments in the Greek economy. 
These general and economic development goals will serve as a 
framework in which to determine fores~and forest industries goals 
which are considered an important vehicle for economic development 
(King 1974/75, Westoby 1962). 
B. General characteristics of Greece. 
Greece lies in the South-East of Europe and is hemmed in by the 
Eastern Mediterranean. It is situated between longitudes 190 22'41" 
and 290 38'39" degrees East of Greenwich and latitude!? 340 4-8'02" and 
o 41 45'01" degrees North of Equator. 
According to the data of the last Census (1971) Greece has an 
area of 132 thousand square kilometers, a population of 8.8 million 
inhabitants and a density of 66.9 inhabitants per square kilometer. 
About 30 per cent of total area is level territory and sloping 
or semi-plain area, the remaining 70 per cent is mountainous. Over 
45 per cent of the population lives in rural and semi-urban areas 
engaging in agriculture and this significantly affects industrial 
development. 
Greece is divided into 52 prefectures (Nomes) which are further 
subdivided into 14-7 provinces including 264 municipalities, 5,755 
5. 
communities and 11,691 localities (statistical yearbook, 1976). 
The climate of Greece varies by regions; in the southern regions 
and the islands it is mediterranean, while in the north~rn and the 
central regions it is changeable and continental (Mariolopoulos, 1938). 
The average annual air temperature is 17.5 degree C, the average 
annual sunshine ranges from 2,300 to 3,100 hours and the average annual 
precipitation (rain, snow, hail) is about 700 millimeters (statistical 
yearbook, 1976). Generally the precipitation diminishes from west to 
east and from north to south. 
C. Economic state. 
The social and economic development goals for Greece have to be 
examined against the background of the general development pattern 
of the country. 
1. Greece - intermediate level of economic development. 
The United Nations distinguishes countries in three categories 
with respect ,to the level of economic development: highly developed, 
intermediate and less developed. 
category (Samuelson, 1995). 
Greece ranks in the intermediate 
The main characteristics of develop~ng countries are: a low 
income per head, a very high proportion of the population in agriculture, 
a lack of employment opportunities, low capital per head, emphasis on 
the public sector for industrialization, interest in spectacular pro-
jects, rudimentary education and usually a high degree of illiteracy 
among most of the people, crude technology and inadequate facilities 
especially in the rural areas, lack of political stability, lack of 
clearly defined priorities, (Kuznets 1966, Higgins 1959, Hirschman 
1959, W.A.Lewis 1972). Not all these characteristics are evident 
in Greece but some of them are present. 
2. Economic planning. 
The war in Greece ended in the latter part of 1949 and con-
sequently economic development dates from 1950 (Geronim~kis, 1965). 
Development implies growth and rising efficiency, it also implies 
changes in the nation's industrial structure, its use of resources 
and in the technological institutional, and other cultural features 
of the nation. 
6. 
The basic tenets of Greek economic policy are that the economy 
shall be developed along free-enterprise lines and that foreign trade 
shall be liberalised in accordance with the terms of association with 
the European Economic Community. The role of Government in Greek 
development is defined as that of creating pre-requisites for further-
ing a rapid expansion in the productive activity of private enterprise. 
Public investment programmes in so far as they are related to 
economic development policy constitute the main sector of state 
activity within the framework of the overall development effort. 
These considerations have been dominant in development plans (O.E.C.D. 
1968). Systematic' economic planning in Greece started in 1957 and 
the first major (first re-construction) plan was made public in early 
1960. It covered in detail the period 1960-1964 and set-up general 
targets for 1969. In mid-1962 this plan was revised and a detailed 
plan was drawn up for the period 1962-1966. 
The targets set for this period required a 6 per cent annual 
rate of growth in real national income, a 5.2 per cent annual increase 
of consumption expenditure and 12.3 per cent annual increase of total 
SXed capital formation (First plan 1960-1964 and revised 1962-1966). 
Rather than define specific priorities the prqgramme emphasised 
balanced growth. Both industry and agriculture were considered as 
presenting strong possibilities for growth, infrastructure was con-
sidered as an indispensible prerequisite of development and special 
attention was given to the formulation of power, transport, and tourism 
7. 
projects (Michalakis, 1965). 
In early 1968 a new plan was made public for the period 1968-1972 
and the first long term economic development pla~ for the period 1972-
1987 and extending as far as 2000 was published in 1972. The basic 
targets of the 1968-1972 and long-term 1972-1987 economic plans were: 
a. to achieve a rapid improvement in the standards of living. 
b. to diminish the dependence of the.economy on for~ign aid. 
c. to increase national income. 
d. -to eliminate disparities in income among different social 
classes and different geographical regions to assure a fair 
regional distribution of economic welfare. 
e. to mobilize and encourage private initiative. 
f. to increase the growth rate of population. 
g. to achieve rapid industrialization of the country and the 
modernization of manufacturing. 
h. to promote better utilization of natural resources. 
i. to expand, modernize and affect a more rational distribution 
of the basic infrastructure. 
j. to reorganize the labour and capital markets on a more 
efficient basis. 
k. to maintain 
policy. 
price stability through relevant monetary 
1. to provide specialised· training facilities as well as adequate 
general education and necessary skills. 
m. to improve the legal framework of economic activity especially 
laws relating to land tenure, corporations and commercial 
transactions. 
The size and allotment of investment constitute the principal 
means of accelerating the growth rate of the economy to carry out 
8. 
structural changes in production and in the balance of payments and 
to attain the aims set for regional development. The targets set 
for the period 1968-1972 required a 7.5 to 8.5 per cent'annual growth 
rate in real national income and 9.9 per cent annual growth rate of 
investment. Moreover, it was anticipated that in this period there 
would be average annual growth rates in productivity of 8.8 per cent 
in manufacturing, 6.5 per cent in agriculture and 4.9 per cent in 
services. Also it was anticipated that new job opportunities would 
be created for about 350 thousand persons, of these 190 thousand 
would represent a net increase in total employment, while 160 thousand 
would shift from lower to higher productivity jobs (Five year plan 
1968-1972 and long-term plan 1972-1987). 
The basic objective of this plan was to achieve the rapid 
industrialization of the country (H.I.D.B., 1972). As industrial-
ization takes place, per capita national income will rise by the 
transfer of surplus labour to industry. Increased agricultural pro-
duction is also vital from the point of view of raiSing the standards 
of living of the rural population and ensuring a proper balance 
between urban incomes. The plans 1960-1964, 1962-1966, and 1968-1972 
were developed by the Ministry of Co-ordination. The long-term plan 
1972-1987 and the plan 1976-1980 were developed by the Centre of 
Planning and Economic Research (CEPE). 
3. Future changes in Greece's population. 
The rate of population growth is a major determinant of future 
demand for industrial products and services (Willis, 1968). 
The starting point in drawing up an economic appraisal for forest 
and forest industries in Greece has therefore been an attempt to 
determine the likely growth rate of the Greek population during the 
period 1975-1990. 
9. 
In spite of the crucial implications of population growth for 
the economy, population change remains notoriously difficult to pre-
dict correctly or confidently (Edwards and Wibberley, 1~71). 
Since 1920 official census data have been collected in Greece 
and so population growth rates up to the present time can be deter-
mined. Table (I-C-3.1) sets out these data (population censuses) 
so that long-term population changes can be observed. 
Table I-C-3.1 
Population censuses 1920-1971. 
1920- 1928- 1940- 1951- 1961-
1928 1940 1951 1961 1971 
growth growth growth growth growth 
rate rate rate rate rate 
item 1920 % p.a. 1928 % p.a. 1940 % p.a. 1951 % p.a. 1961 % p.a. 1971 
1 2 3 4 5 6 7 8 9 10 11 12 
popul-
ation 
thous-
and 5017 2.69 6205 1.41 7345 0.35 7633 0.95 8388 0.44 8768 
people 
1920-1971 growth rate % p.a. 
-
1.1 
Sources: Statistical yearbook of Greece 1976. 
From 1920 until 1971 the population grew at around 1.1 per cent 
per annum. Population growth in this period has been due to natural 
growth and external influences such as the influx of refugees during 
the period 1920-1924 from Turkey, the World War and the guerrilla war 
1940-1949, the annexation of Dodekanissa islands in 1947 and the 
considerable emigration after the war period (NSSG, 1966 and 
Dimitras et a1 1973). 
A closer look at year-to-year changes in population growth 
since 1920 (Appendix I-A) makes several phases apparent. 
The yearly rate of growth before the war usually ranged between 
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1.2 and 1.5 per cent but was down to an average of 1.1 per cent in 
the first few years after the war and has dropped distinctly below 
1.0 per cent since 1954. For the post war period the average popu1-
ation growth rate was 1.06 per cent per annum between 1950 and 1954, 
from 1954 to 1961 was 0.89 per cent per annum, from 1961 to 1967 was 
0.62 per cent per annum and from 1967 until 1974 was 0.40 per cent 
per annum. During the 25 year period 1950-1974 it averaged 0.71 
per cent per annum. (Table I-C-3.2). 
Table I-C-3.2 
Average annual growth rates of population by sub-periods. 
periods growth rate % p.a. 
1 2 
1950-1974 0.71 
1950-1954 1.06 
1954-1961 0.89 
1961-1967 . 0.62 
1967-1974 0.40 
1967-1971 0.71 
1970-1973 0.51 
Sources: Appendix I-A. 
The continuing fall in population growth rates has brought the 
Greek figure close to that of Western European countries (table I-C-3.3). 
The slowing down of population growth is due to a falling birth 
rate, a rising death rate, net emigration and a shift of population 
from rural to urban areas. 
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Table I - C - 3.3 
Growth rates of population in selected countries in period 1970-1973 
, 
Countries Annual Countries Annual 
rate of rate of 
increase % increase % 
1 2 1 2 
Austria 0.6 Netherlands 1.0 
Belgium 0.4 Portugal 0.4 
Denmark 0.6 Sweden 0.4 
France 0.9 Switzerland 1.3 
Finland 0.4 Spain 1.1 
German Fed.Rep. 0.7 Turkey 2.5 
Ireland 0.9 United Kingdom 0.3 
Italy 0.8 
Luxembourg 1.2 Greece 0.51 
Norway 0.7 
Sources: United Nations Statistical Yearbook 1974. 
The birth rates have declined from 19.98 per thousand population 
in 1950 to 16.08 per thousand in 1974 (Appendix I-B). The results 
of the average birth rates by sub-periods are summarised in table 
(I-C-3.4). The death rates have increased from 7.10 per thousand 
population in 1950 to 8.51 per thousand in 1974 (Appendix I-B). 
The results of the average death rates by sub-periods are summarised 
in table (I-C-3.4). The average size of households in 1951 was 
4.11, in 1961 was 3.78 and in 1971 was 3.39 (table I-C-3.4). 
Table I-C-3.4 
Average birth and death rates per thousand population by sub-periods 
and average size of households. 
Average average 
periods birth death Year size of household 
rates rates 
1 2 3 4 5 
1950-1974 18.16 7.76 1951 4.11 
1950-1960 19.35 7.22 1961 3.78 
1960-1970 17.89 7.97 1971 3.39 
Sources: Appendix I-B. 
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A calculation (Appendix I-C) of the total number of emigrants 
from Greece during the period 1950-1974 gives the impressive figure 
of 1,236,000. Emigration has always been a factor influencing 
population growth. In the case of ancient Greece, we have some 
evidence from Polybius and elsewhere that reproductivity had fallen 
to a low level, but in fact emigration probably played a more 
important part (Clark, 1967) •. 
The distribution of population between urban and rural areas 
is shown in table (I-C-3.5). The urban population has increased from 
the 
37.7 per cent of (total population in 1951 to 43.3 per cent in 1961 
and 53.2 per cent in 1971. 
The semi-urban population has declined from 14.8 per cent of the 
total population in 1951 to 12.9 per cent in 1961 and 11.6 per cent 
in 1971. 
the 
The rural population has declined from 47.5 per cent of/total 
population in 1951 to 43.8 per cent in 1961 and 35.2 per cent in 1971. 
The annual growth rateSof population in urban, semi-urban and rural 
areas by sub-periods is shown in table (I-C-3.5). 
Table I-C- 3.5 
De facto population by areas: censuses 1951, 1961, 1971. 
population 
urban semi-urban rural 
Years thousandl thousand thousand 
Ipersons % persons % persons % 
1 2 3 4 5 6 7 
1 1951 2880 37.7 1130 14.8 3623 47.5 
2 1951-1961 2.33 -0.40 0.14 
annual growth 
rate % 
3 1961 3628 I 43.3 1068 I 12.9 3674 43.8 
4 1961-1971 2.55 -0.63 -1. 74 
annual growth 
rate % 
5 1971 4667 53.2 1019 11.6 3082 35.2 
6 1951-1971 2.44 -0.52 - 0.80 
annual growth 
rate % 
Sources: Statistical Yearbook of Greece 1976 
The foregoing analysis of trends in population growth does not 
provide a direct answer to the question "how fast will population 
~ow between 1975 and 1990" but it does give some pointers as to 
the likely trend. 
Before estimating the likely population growth rate in the 
period 1975-1990 it is interesting to look at a series of official 
population forecasts. These are summarised in table (I-C-3.6). 
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It should be noted that the forecasts by the Centre of Planning 
and Economic Research (CEPE) and by Dimitras et al were influenced 
by the political instability of the 1967-1974 period. 
The forecasts of the National Statistical Service of Greece 
made in 1966, of the Development Centre of the Organisation for 
Economic Co-operation and Development (OECD) made in 1965 and of 
the Economic Commission for Europe made in 1976, are considered more 
logical than the CEPE and Dimitras projections. In the future net 
emigration will not be so important an influence on population growth 
as in the past because a satisfactory rate of economic growth, 
improvements in social and political conditions and a rapidly rising 
standard of living in Greece are expected to discourage emigration 
on the scale of the 1960's and early 1970's. The population growth 
rate is likely to be similar to other~estern European countries. 
Therefore, for the purposes of this thesis, the most likely average 
rate of population growth between 1975 and 1990 has been chosen as 
0.50 per cent per annum (compound growth). This growth is based 
on the assumptions that in the future emigration will be lower than 
in the period to 1974, that a significant percentage of emigrants 
will return to Greece and that the birth rates and death rates will 
be maintained at present day levels. 
Table I-C-3.6 
Official population forecasts for Greece 14. 
size of 
population 
Service or year of forecast at the end growth 
organisation publi- period of period rate % p.a obser-
cation tho (com~ound) vations 
1 2 3 4 5 6 
l.National Stat- 1966 1960-1964 8,448 0.93 
istical service 1965-1969 8,818 0.82 
of Greece (NSSG) 1970-1974 9,160 0.73 
1975-1979 9,475 0.65 
1980-1984 9.768 0.59 
2.CEPE: Centre of 1972 1972-1987 9,800 0.70 low 
Planning and 1972-1987 10,200 0.95 high 
Economic Research 1988-2000 10,900 0.85 low 
1988-2000 11.600 1.00 hi~h 
3.Dimitra,~ by 1973 1970-1975 9,115 0.75 
Ministry of Navy, 1975-1980 9,485 0.80 
rransport and 1980-1985 9,900 0.85 
Communication 1985-1987 10.070 0.85 
4.0ECD. Develop- 1965 1960-1985 9,829 0.66 
ment Centre of the 
organisation for 
economic Co-oper-
ation and Develop-
ment 
5.ECE: Economic 1976 1971-1980 9,030 0.33 
Commission for 1980-1990 9,520 0.53 
Europe 1990-2000 10.000 0.49 
Sources: 1. NSSG: Demographic trends and population projections 
of Greece 1960-1985. 
2. CEPE. Long-term national plan 1972-1987. 
3. Dimitras et al. Evolutions and perspectives of 
population in Greece 1920-1985. 
4. OECD. Manpower policy and problems in Greece, 
Paris 1965. 
5. ECE. European Timber trends and prospects 1950-2000. 
1976. 
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This population growth rate is lower than the average growth 
rate of population (0.71) during the period 1954-1974 and lower than 
the projection for the period 1975-1984 by the Nationa1'Statistica1 
Service of Greece. Population forecasts for the period 1975-1990 
are shown in table (I-C-3.7). These are calculated from growth 
rates of population of 0.52 per cent per annum for the period 1971-
1980. 0.50 per cent per annum for the period 1980-1985, and 0.48 per 
cent per annum for the period 1985-1990. 
A comparison of the forecasts of population chosen for this 
study with official population forecasts, table (I-C-3.6) shows that 
the 
the chosen forecasts fluctuate between the forecasts of /National 
Statistical Service of Greece and of the Economic Commission for Europe. 
Table I-C-3.7 
Population forecasts for period 1975-1990. 
~~ Population (thousands) Inhabitants per 
squ~e kilometer 
1 2 3 
1980 P1 = 8768 times 1.0052
9 
-
9186 69.59 
1985 P2 = 9186 times 1.0050
5 
= 9417 71.34 
1990 P3 = 9417 times 1.0048
5 
= 9645 73.06 
Notes: The census year 1971 has been taken as the base for 
the projection of population. 
The population density of a country is an important determin-
ant of the demand for the pro~ucts of its land (Johnston et a~ 1967). 
The pppulation growth will naturally result in a higher population 
density. By 1990 this will reach almost 73 inhabitants per square 
kilometer comp~ed with a figure of 57 persons per square kilometer 
in 1950 (Appendix I-A). 
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4. Labour Force? Employment and Unemployment. 
Definitions: 
The 
Economically active and non-active population:/economic~lly active 
and non-active population consists of all persons except childreYl 
under 10 years of age, persons performing their military service and 
persons serving prison terms. 
All others, regardless of household affiliation, sex, age or 
occupation are classified into the one or the other of these two 
categories (NSSG, 1962). 
Labour Force (Economically active population): the labour force or 
economically active population in Greece refers to those persons who 
are engaged in any productive work and those who are unemployed but 
are seeking and available for work. 
a) Employed: those who worked at least 10 hours in the week prior 
to the census day, those who worked less than 10 hours (or nil) 
but who declared that they usually worked. 
b) Unemployed: those who worked less than 10 hours (or nil) during 
the week preceding the census day but declared that they were 
looking for a job. 
Economically non-active population: economically non-active persons 
are those who worked for less than 10 hours in the week prior to the 
census day and simultaneously declared that they did not usually work 
or seek work. 
These definitions were used for the 1961 and 1971 censuses but 
in the 1951 census the term labour force included those performing 
military service and excluded a large number of females who had worked 
in agriculture. It is therefore impossible to make valid comparisons 
between the periods 1951-1961 and 1951-1971. 
As can be seen (table I-C-4.1) in 1961 the labour force was ~639,000 
-,persons or 43.4% of the total population, and the number of employed 
was 3~OQOOopersons or 93.4% of the labour force or 40.5% of the total 
population. In 1971 the labour force was :}284,ooopersons or 37.5% 
17. 
the number of 
of/total population and the/employed was ~7~OOO persons or 96.6% 
the 
of the labour force or 36.2% of/total population. This decrease of the 
active population between 1961-1971 by 355 tho wo~kers br 9.7% (an 
annual fall of -1.02%) may be attributed to the low natural increase 
of the population, to emigration (Germidis et al, 1975) and a small 
the 
shift in the percentage of population from/active to the non-active 
category. 
The distribution of active population by sector and 
by branch of economic activity, table (I-C-4.2) shows that in 1961 
53.9% wee engaged in the primary sector (agriculture), 19.2% in the 
secondary sector (mining, quarrying, manufacturing, electricity, gas 
and construction), and 26.9% in the tertiary sector, while in 1971 
40.5% were engaged in the primary, 25.5% in the secondary and 34.0% 
in the tertiary sectors. 
Over the decade there was thus a decrease in the primary sector 
of 32.1% or 630 tp. workers (negative annual growth rate -3.80%). 
This decrease of active population in the primary sector was absorbed 
by the secondary and tertiary sectors and by a small percentage shift 
of population to the non-active category and by emigration. 
Table I-C-4.1 
Labour Force - employed and unemployed by major groups (censuses 1961,1971) 
1961 1971 
percentage percentage 
-
of 1961-1971 of 
total of annual total of 
tho popul- labour growth tho popul- labour 
item people ation force rate % people ation force 
1 2 3 4 5 6 7 8 
10-19 age group 485 5.78 13.3 -4.32 312 3.56 9.50 
20-44 II II 1705 20.32 46.9 0.48 1789 20.40 54.58 
45-64 II II 1281 15.28 35.2 -2.43 1002 11.43 30.51 
65 year and over 168 2.00 4.6 0.75 181 2.06 5.51 
Labour Force 3639 43.38 100.0 -1.02 3284 37.45 100.0 
Employed 3400 40.53 93.43 -0.69 3171 36.16 96.56 
Unemp10ye d . 239 2.85 6.57 -7.22 113 1.29 3.34 
Labour Force 3639 43.38 100.0 -1.02 3284 37.45 100.0 
Employed for up 
to 19 hours n.a. 
- - -
689 7.86 20.98 
Sources: Statistical Yearbook of Greece 1971, 1974. 
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In the same period (1961-1971) the active population in the 
secondary sector increased by 20.6% or 14~ ~h.workers with an annual 
growth rate 1.9%. In the tertiary sector i~increased'by 13.3% or 
13Jth. workers with an annual growth rate 1.26%. 
Together both these sectors absorbed 275,000 workers. This 
means that the capacity of both sectors (secondary and tertiary) was 
not sufficient to absorb all the labour force which transferred from 
the primary sector (Germidis et al, 1975). 
-
The increase in active 
population in the secondary sector is shown in table (I-C-4.2). 
Table I-C-4.2 
Economically Active population by sector and branch of economic activity. 
1961 1961-1971 1971 
% of total annual % of total 
sector or branch tho active growth tho active 
people population rate % pe~le ~C)pulation 
1 2 3 4 5 6 
Agriculture 1960 53.9 -3.80 1330 40.5 
:>. 
~ 
10 
S 
• .-4 
~ 
a.. 
mining-quarrying 21 0.6 - '"21 ~.O .6 
~ manufacturing 489 13.4 0.99 540 16.4-
10 Electricity, gas 20 0.6 2.26 25 0.8 
"0 
construction 167 4.6 4.32 255 7.7 ·a 0 
u 
III 697 19.2 1.90 841 25.5 
~ other 
services 982 26.9 1.26 1113 34.0 
10 
• .-4 
.fJ 
H QJ 
.fJ 
total labour force 3639 100.0 -1.02 3284 100.0 
Sources: Statistical yearbook of Greece 1971, 1974. 
During the period 1961-1971 of the total labour force increase 
of 144 tho workers in secondary sector 
Manufacturing: absorbed 5J tho workers with an annual growth rate 0.99%. 
C.onstruction: absorbed 88' tho workers with an annual growth rate 
4.32% and other secondary industries absorbed 5. tho workers. 
, 
This means that the development of the secondary sector was very 
small and especially in manufacturing. 
In 1961 the number of unemployed was 239-thousand persons or 
the the 
6.6. % of/labour force or 2.9 .% of/total population, while in 1971 
in spite of the fact that the labour force had decreased during this 
period by 35~ ... tho workers and 892 th.persons had migrated for work 
away from Greece, the number of unemployed was 113 tho persons or 3.3% 
the the 
of/labour force or 1.3% of/total population. Moreover in 1971, 689 
the 
tho workers or 21.0% of11abour force had worked less than 19 hours 
during the week preceding the census day (Statistical yearbook, 1974). 
'All these are indicators that Greece has a very high percentage 
of under-employment. 
Germidis-~ (1975) have calculated that the average under-
employment rate for the period 1960-1970 was equal to 10.92% of the 
country's working population, compared with 4.7% on the basis of the 
official unemployment figures. The above authors conclude "it is 
19. 
arguable that it was precisely because emigration caused the country's 
active population to fall during the past decade that it was possible 
to develop the industrial sector on capital-intensive lines without 
encountering the problem of underemployment of labour which would 
otherwise have been acute". 
Alexander (1964) also estimated that more than a million people 
~ere engaged in the provision of services, a significant proportion of 
them in relatively unproductive activities and concluded that "parasitic 
employment in the non-agricultural sectors is an important feature of 
economic life in Greece, as is open unemployment. These conditions 
add urgency to the need for industrialization". 
20. 
5. Trends in Gross Domestic Product (GDP) and Gross National Income (GNI). 
In 1974 the total GDP (at constant 1958 prices) amounted to 
257,314 million drs. as compared with 52,945 millions in 1950. The 
per capita GDP (at constant 1958 prices) amounted in 1974 to 28,711 drs. 
against 6,998 drs. in 1950. 
Thus, during the period 1950 to 1974 the average annual growth 
rate of the tot'al GDP was 6.9% and of per capita GDP 6.2%. A closer 
look at year-to-year changes since 1950 (Appendix I-D) figure (I-C-5.1) 
indicates that there has been a tendency for growth rates to increase. 
Table (I-C-5.1)illustrates the phases of this growth over this 25 
year period. 
Table I-C-5.1 
Average growth rate of total and per capita GDP and GNI , 
at constant prices. 
annual !U'owth rate % 
periods of total GDP of per capita GDP of total GNI of per 
1 2 3 4 
1950-1974 6.92 6.17 7.03 6.27 
1950-1960 5.55 4.50 5.67 4.66 
1960-1970 7.28 6.70 7.33 6.75 
1965-1974 8.19 7.63 8.23 7.66 
Sources: Appendix I-D 
capita'GNI 
5 
Table (I-C-5.2) compares Greek growth rates with those in selected 
European countries. It can be seen that the growth of output in Greece 
during the 1950-1960 period was exceeded only by that of Austria, German 
Fed. Rep. and Turkey and the per capita GDP only by Austria and Germany. 
During the periods 1960-1970 and 1970-1974 the output of Greece grew 
at a higher rate than any other country shown. Thus as OECD (the 
outlook for Economic growth, 1970) has pointed out the gap between 
the developing countries of OECD (Greece, Spain, Portugal and Turkey) 
and the developed industrial countries has diminished over the last 
20 years. 
21. 
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Table I-C-5. 2 
Average annual rates of growth of GDP at constant prices in selected 
European countries. 
, 
1950-1960 1960-1970 1970-1974 
total per total per total per 
countries GDP capita GDP capita GDP capita 
GDP GDP GDP 
1 2 3 4 5 6 7 
Austria 5.91 5.71 4.5 4.0 5.6 5.1 Belgium 2.6 1.9 4.7 4.1 5.2 4.8 
Denmark 3.2 2.5 4.7 4.0 3.2 2.5 
Finland 4.5 3.4 4.6 4.2 5'.3 4.9 
France 4.5 3.5 5.7 4.6 5.2 4.3 
German Fed. Rep. 7.7 6.6 4.6 3.5 3.25 2.65 Iceland n.a n.a 4.4 2.7 7.4 6.4 
Ireland n.a2 n.a2 4.2 3.7 4.5 3.6 Italy 5.33 4.73 5.3 4.6 3.8 3.0 Luxembourg a.6 3.0 3.3 2.5 4.4 4.0 
Netherlands n.a n.a 5.5 4.1 4.0 3.0 
Norway 3.24 2.34 4.9 4.1 4.45 3.65 Portugal "4.1 3.6 6.3 5.3 7.5 7.0 
Spain n.a n.a 7.2 6.1 7.3 6.4 
Sweden 3.6 2.9 4.4 3.7 2.86 2.46 
Turkey 5.8 2.9 6.0 3.5 6.9 4.5 
United Kingdom 2.5 2.1 2.8 2.2 4.4 3.6 
Greece 5.6 4.6 7.4 6.8 7.r; 7.3S 
Notes: 1. For period 1953-1960 
2. It " 1951-1960 
3. It " 1953-1960 
4. It " 1953-1960 
5. It " 1970-1973 
6. " " 1970-1972 
Sources: United Nations Statistical Yearbook 1970, 1975 
22. 
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Thus over the period 1950-1974 output in Greece grew at a con-
siderable rate both in terms of total output and in terms of output per 
, 
capita. The above progress was accompanied by notable structural 
changes in production (HIDB, 1972) involving a decrease in the share of 
agriculture and a parallel increase in the share of industry (Appendix 
I-E) figure (I-C-5.3). Table (I-C-5.3) shows the average annual growth 
rates and the average percentage. of total GDP of the primary sector, 
(Agriculture, animal breeding, forestry and fishing), secondary sector 
(mining and quarrying, manufacturing, electricity, gas and construction) 
and tertiary sector (other services) by sub~periods. It can be seen 
that agriculture's share of GDP fell from 29% in the decade 1950-1960 to 
20% in the decade 1965-1974. 
The Gross National Income (GNI = Gross Domestic product plus 
net profits from abroad) amounted (at constant 1958 prices) in 1974 
to 266,303 million drs. as compared with 53,324 million in 1950 
(Appendix I-D). Thus during the period 1950-1974 the average annual 
rate of GNI growth was 7.03% as against a 6.92% per annum increase of 
the GDP and the average annual rate of the per capita GNI growth was 6.27% 
as against an 6.17% per annum increase of the per capita GDP. As with 
GDP the rate of growth of GNI has accelerated over the last 25 years as 
is shown by the summary figures in table (I-C-5.l). 
Table I-C-5. 3 
Average growth rates and average percentage of total GOP 
by sectors-by sub-period. 
.. 
prima!'Y secondary tertiary 
average % of aver.age % of average % of 
growth total growth total growth total 
~eriods rate '_p.a GOP rate % p.a GOP rate % p.a GOP 
1 2 3 4 5 6 7 
1950-1974 5.43 24.72 7.82 36.39 7.16 38.89 
1950-1960 4.20 29.06 7.15 32.56 5.13 38.38 
1960-1970 4.25 22.62 8.95· 38.48 7.37 38.90 
1965-1974 6.44 19.68 8.39 40.69 9.12 39.63 
Sources: Appendix I-E 
5 
0 years 
0 • S 1ft 0 ~ 1ft In C ... ... 
at «lIr ". ca • at ~ 
- -
.. 
-
.. 
Fig. ! - c - 5.3 Per cent of GDP by sector 
24. 
• 
25. 
After the foregoing analysis of trends in GDP and GNI it 
remains to decide how fast the Greek economy can grow over the period 
1975 to 1990. , 
This is no easier to determine than the population growth 
rate. It is however, subject to government intervention. All 
political parties are committed to encouraging the growth of Greece 
in economic terms, providing that this does not conflict with other 
aims such as full employment, stable prices and balance of payments, 
more equal income distribution and improved output. The long-term 
growth prospects of Greece can be explored in three ways. Firstly, 
by ~omparing re9~nt per~2~mance with past trends; secondly,by comparing 
of 
the performance lGreece wi th that of other countries; and thirdly 
forecasts. 
DY examining the predictions of published/ The past trends of GDP by 
sub-periods are illustrated in table (I-C-5.1). The past tr~nds of 
other countries are shown in table (I-C-5.2) and the published fore-
casts are indicated in table (I-C-5.4) • 
. Table I-C-5.4 
Official forecasts: of average annual percentage rate of growth of GDPin Greece. 
year of Igrowth 
public- forecast Ir-ate 
Service ation period 1% p.a. notes 
1 2 3 4 5 
Centre of Planning and 1973-198' 7.0 
Economic Research (CEPE) 1972 1973-197' 8.0 
197B-198~ 7.0 
1983-198/ 6.0 
Development Centre of the 1970-1980 7.6 
Organisation for Economic 1970 
Co-operation and Develop-
ment OECD. 
Economic Commission for 1970-1980 4.7 low 
Europe (ECE) 1976 1970-198C 6.1 high 
1980-199C 5.9 low 
1980-199C 7.4 high 
1990-200C 5.6 low 
1990-200C 6.8 high 
Sources: 1. CEPE. 
2. OECD. 
Long-term National Plan 1972-1987, Athens. 
The outlook for Economic growth 1960-1980,Paris,1970. 
3. ECE. European Timber Trends and prospects 1950 to 2000, 
Geneva, 1976. 
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Generally the conclusions which may be drawn from these tables are:-
that economic growth in Greece has been good by comparison with other 
countries (Table I-C-5.1 and I-C-5.2) and that published growth rate 
forecasts fall roughly between Greece's and other European countries 
post war growth rates. 
In accordance with these evaluations, two levels of GDP growth have 
been used for this thesis. A high one of 6.5% per annum (compound 
growth) has been selected which is less than the growth between 1950 
and 1974 (6.92%) in Greece, and about the average of the past trends 
in 1950-1974 in Spain, Portugal and Turkey and the average of the high 
level forecasts of Economic Commission for Europe (1970-1990, 6.5%). 
A low rate of 5.0% per annum was chosen, which is about the average 
of past trends 1950-1974 in other countries of Europe; Austria, France, 
It~ly, Norway, Belgium, Finland, Sweden, German Fed.Rep., Iceland, 
Netherlands, Denmark, Luxembourg and the average of the low level 
forecasts of the Economic Commission for Europe (1970-1990, 5.0%). 
On the basis of these growth rates, forecasts of total and per capita 
GDP are shown in table (I-C-5.5) figure (I-C-5.5). 
Table I-C-5.5 
Total and per capita GDP forecasts for the period 1975-1990 million 
drs. 1958 prices 
Forecasts 
total GDP per capita GDP -
year low high low high 
-. 
1 2 3 4 5 
1980 295605 340655 32180 37084 
1985 377275 466727 40063 49562 
1990 481509 639457 49923 66299 
Notes: 1. The year 1970 has been taken as the base for the 
projection of GDP. 
2. Columns 4 and 5 have been calculated from columns 2 
and 3 and population projections in the respective 
years (from table I-C-3.7). 
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One of the logical ways to start planning the general rate of 
economic development is first to estimate the amount of domestic 
savings and capital imports that could be expected with no change 
in economic policies; then.to calculate the rate of growth that 
this level of savings and investments would provide and finally to 
compare it with the desired rate of growth (Meier, 1971). 
Broadly speaking, the resources for investment have to come 
from the production of the community from year to year, that is the 
investable surplus depends on~the difference between the value added 
by the workers and the value of their consumption (Cherucat, 1973). 
In Greece during the period 19S0-l97~ there has been a tendency for 
gross domestic asset formation and gross fixed asset formation to rise 
27. 
fairly rapidly as the economy has proceeded from low to higher total 
and per capita sross domestic product. The changes in the ratio of 
gross domestic asset formation to gross domestic product for the 
period 1950-1974 are shown in Appendix (I-F) and figure (I-C-6.1). 
In the period 1950-1960 the ratio was 19.0% (average),it rose to 
26.9% (average) in the period 1960-1970, and rose further to 30.7% 
in the period 1965-1974. During the period 1950-1974 as a whole the 
share averaged 24.7%, table (I-C-6.1). 
The ratio of gross fixed asset formation to GDP in the period 
1950-1960 was 17.0% (average) and rose to 25.0% (average) in the 
period 1960-1970 and to 28.3% in the period 1965-1974. During the 
period 1950-1974 as a whole the ratio was 22.3%, table (I-C-6.1). 
Table I-C-6.1 
28. 
Gross dsset formation and ~ross fixed asset formation as percentages of GDP. 
Gross fixed private fixed public fixed 
asset formation asset formation Gross asset asset 
formation formation as % % of total as % % of total 
periods as % of GDP as % of GDP of GDP investment of GDP investment 
1 2 3 4 5 6 7 
1950-1974 24.69 22.34 15.48 69.38 6.86 30.62 
1950-1960 19.04 17.01 11.81 69.77 5.20 30.23 
1960-1970 26.90 24.99 17.26 68.82 7.73 31.18 
1965-1974 30.67 28.28 19.74 69.76 8.54 30.24 
Sources: Appendix I-F. 
Footnote: Gross fixed asset formation = Gross domestic asset 
formation minus change in stocks. 
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This rapid rate of capital formation in Greece did not reduce 
consumption (National Account of Greece, 1972) which increased in 
absolute terms during the same period. It is interesting to note 
that in accordance with some criteria, this rapid.rate of capital 
formation Greece has reached a self-powered situation of economic 
growth. "Steady growth requires that both the amount of investment 
and the ratio of investment to income should continue to rise for 
some decades until a level equal to 15 or 20 per cent of national 
income is reached. This level must then be sustained if growth is 
to continue unabated", (Higgins, 1959). 
30. 
The Greek economy is mixed, where the public and private sectors 
play complementary roles. The average shares of private and public 
gross fixed asset formation of total investment and of ~ross domestic 
PToduct are summarised by sub-periods in table (I-C-6.1). It can be 
seen that there is a steady ratio between private and public invest-
ment of about 2:1. Details of public and private investment are 
given in appendix (I-F). Total fixed asset formation increased six-
fold in the period 1950-1974; private sector investments increased 
sevenfold while public sector investments quadrupled. The annual 
growth rate of total, private and public fixed asset formation is 
shown in Appendix (I-G). This growth expressed as average annual 
rates of growth is shown for various sub-periods in table (I-C~6.2). 
The annual growth rate of per capita asset formation of the active 
population in the period 1961-1971 wa§ l:2~, Appendix (I-Ga). 
- -- ~- Table I-C-6.1-- --
Average annual gr~wth rate of total, private and public fixed asset 
f . bub' d ormatl.on )y S -perl.o s. 
per cent 
periods total private public 
1 2 3 4 
1950-1974 8.46 9.31 7.16 
1950-1960 6.88 7.95 5.41 
1960-1970 10.76 11.38 9.85 
1965-1974 8.52 8.76 8.24 
Sources: Appendix I-G. 
After the foregoing analysis it remains to consider very briefly 
how the investments have been allocated in Greece during the period 
1950-1974. At first in development planning the problem of allocating 
investment resources involves several choices, the choice of how much 
investment is to be made within the various sectors in the economy, the 
choice among various projects within a sector and the choice of tech-
niques for selecting particular projects. This means that the rate 
31. 
of economic development does not depend solely on the volume of total 
investment in the economy but also and more importantly on the return 
on sums invested which is largely determined by the distribution of 
total investment among the various sectors of economic activity (Meier,1971). 
In Greece the annual progress of investment by sector is shown in 
Appendix (I-H), figure (I-C-G.3). It can be seen that between 1950-
1974 there was a fivefold increase in investment in the primary sector, 
a sixfold increase in the secondary sector and a sixfold increase in 
the tertiary sector. The trends by sub-periods are summarised in 
tabee (I-C-G.3). 
Table I-C-6.3 
Gross Fixed A,sset formation by sector by sub-periods. 
primary secondary tertiary 
growth % of % growth % of % growth % of % 
rate total of iroate total of rate total of 
% p.a. invest GDP ~ p.a. invest GDP % p.a. invest GDP 
Iperiods -ment -ment -ment 
1 2 3 4 5 6 7 8 9 10 
1950-1974 7.61 12.22 2.73 8.80 56.26 12.35 9.57 31.52 7~25" 
1950-1960 11.78 11.93 2.09 4.84 60.91 10.22 9.53 27.16 4.71 
1960-1970 6.65 13.89 3.41 11.78 50.95 12.76 11.95 35.16 8.81 
1965-1974 4.15 11.42 3.21 9.35 53.29 15.09 10.26 35.28 9.98 
Sources: Appendix I-H. 
Broadly speaking, the apportionment of investment has been steady over 
the 25 year period with agriCUlture absorbing about 12%, the secondary 
sector 56% and tertiary sector 32%. Germjdis ~ (1975) have 
pointed out that Greece has not taken sufficient account of yield 
the of 
criteria in/~istribution/total investment among different sectors and 
branches of economic activity. If public investment absorbs a large 
percentage of the total resources available, or the state attempts to 
influence the direction of private investment it is necessary for the 
State to establish investment criteria for determining the optimal 
investment allocation (Meier, 1971). 
32. 
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The statement that insufficient attention has been paid to yield 
criteria in distribution total investment can be demonstrated by the 
calculation of the incremental capital output ratio (IeOR) which is a 
useful guide for estimating investment returns. Thus if a five-year 
period is considered satisfactory for the completion of and return on 
any kind of investment the IeOR over this period will give an indication 
of returns on investment. Figures for Greece are shown in table(I-C-S.4). 
These show an increase from sub-period to sub-period which means a 
decrease in the marginal productivity of the investment. This is part-
ly explained by infrastructure work absorbing very large amounts of 
capital that are not immediately productive (National Accounts of Greece 
1972, Germidis tt...!!, 1975). 
Table I-C-6.4 
Incremental Capital Output Ratio (ICOR) by sub-periods 
ICOR 
~eriods Gross Net 
1 2 3 
1950-1954 3.21 2.83 
1955-1959 3.31 2.31 
1960-1964 3.75 3.37 
1965-1969 3.81 3.63 
1970-1972 3.19 2.98 
1950-1972 3.45 3.14 
Sources: Appendix I-I. 
Footnote :" lCOR =. Average investment ratio 
Average growth rate of output 
7. Education. 
The standard of education of a country is usually highly correl-
ated with national income per head. The level of education will 
affect the demand· for wood and other fibre products for printing and 
writing paper and also for packaging since the importance placed on 
hygiene is in part a function of education (Johnston et al, 1967). 
In Greece education is sub-divided into pre-school, primary, 
secondary, higher and technical-vocational and Ecclesiastic. 
Primary education and three-grades of Secondary (comprising six-
grades) are compulsory by law. 
The 1971 census has shown that 86% of Greece's population (aged 
10 years and over) was literate while the percentage in 1961 was 
82% and in 1951 was 76%, table (l-C-7.1). 
33. 
34. 
Table I-C-7.l 
Literate and illiterate population of Greece aged 10 years and over 
year censuses 
1951 1961 1971 
item people tho % people tho % people tho % 
1 2 3 4 5 6 7 
literate 4734 76.0 5655 82.0 6262 86.0 
illiterate 1463 24.0 1222 18.0 1040 
Sources: Statistical yearbook 1954, 1971, 1974. 
The improving educational achievements of the population are 
summarised in table (I-C-7.2). 
Table I-C-7. 2 
Distribution of population in Greece by educational level (aged 10 
years and over in thousands). 
1951 1961 1971 
peop;t.e people people 
Educational level tho % tho % tho % 
1 2 3 4 5 6 7 
Aged 10 years and over. 6196 100.0 6877 100.0 7302 100.0 
Have not finished 
primary schooL 3827 61.77 3218 46.80 2431 33.5 
Completed primary 
education. 1854 29.92 2983 43.37 3614 49.5 
Completed secondary 
education. 294 4.74 522 7.59 790 10.8 
Graduated higher 
education. 84 1.36 124 1.80 211 2.9 
Have not declared 
educational level. 137 2.21 30 0.44 257 3.5 
Sources: Statistical yearbook of Greece, 1954, 1971, 1974. 
14.0 
Greece is ranked very low among European countries with respect 
to educational expendit~re as a percentage of national income and as 
a percentage of total public expenditure, table (I-C-7.3). 
Many development economists (e.g. Lewis, 1972) have pointed out 
the vital importance of education. Myint (1954) summarises t~e 
situation well: 
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"The slow growth in knowledge is an especially severe restraint on 
progress and the economic potential of the population remains low 
when there is little knowledge of such factors as natural resources, 
production teChniques, the necessary skills, the existing market 
conditions and opportunities and the institutions that might be created 
to promote growth. An improvement in the quality of the human factor 
is then essential as investment in physical capital". 
Table I-C-7. 3 
Public Expenditure on education at current market prices in 1973. 
as % of 
Gross 
Nation-
al 
Countries Product 
1 2 
Austria 6.2 
Belgium 5.1 
Denmark 7.4 
Finland 6.3 
France (1) 3.6 
German Fed.Rep. 4.1 
Ireland 
Italy 
Luxembourg 
Notes: (1) 
(2) 
5.3 
5.4 
(2) 5.3 
for year 1972. 
for year 1971. 
as % of 
total 
public 
expend-
iture Countries 
3 1 
10.3 Netherlands (1) 
lS.7 Norway 
17.5 Portugal 
18.0 Spain 
19.3 Sweden 
14.0 Switzerland 
11.4 Turkey (1) 
13.4 United Kingdom 
19.5 GREECE 
Sources: United Nations Statistical yearbook 1975. 
S. Transport. 
as % of as % of 
Gross total 
Nation~ public 
al expend-
Product iture 
2 , 3 
7.S 26.5 
7.3 15.5 
2.1 12.5 
2.1 10.7 
7.7 14.1 
4.7 15.0 
5.6 24.7 
9.S 22.6 
1.6 7.4 
The state of the transport system in 1974 is summarised in table 
(I-C-S.l). The railway network, which belongs to the Hellenic Railway 
Organization Ltd. (OSE) has a total length of 2,543 kilometres. Of 
these 1,563 kilometres are standard gauge, connecting Greece with 
Yugoslavia and Western Europe on one side, and with Turkey and the 
Middle East on the other side. The rest of the railway·network is 
narrow gauged and serves internal lines. connecting the main to~~s of 
Peloponnesos with Athens and other towns with each other in Central 
and Northern Greece. 
36. 
Table I-C-S.l 
Transport system and communications in Greece. 
item bnits 1974 
Total length of railway network. km 2,543 
Total length of road network. km 65,000 
National road network. km S,574 
Provincial road network. km 27,827 
The principal seaports. number ~ 
The airports. 
" 
29 
Automatic telephone exchanges with capacity installed. 
" 1,679,000 
Sources: Statistical Yearbook of Greece 1976. 
The road network covers about 65,000 kilometres, of which S,574 
kilometres are national high-speed roads, 27,872 kilometres provincial 
roa~and the rest agricultural roads and forest roads. This represents 
about 492 kilometres of road per 1000 square kilometres. Greece has 
a density of about 10 vehicles per kilometer on the total road network 
and lS vehicles per kilometer on the national and provincial network. 
There are 40 impprtant seaports of Greece and sea transportation carries 
the major part of freight traffic between Greece and other countries 
(H.I.D.B.,1972). There are 29 airports. Telecommunications are 
carried out by Greek telecommunications organization (OTE), a wholly 
government-owned corporation established in 1949. 
9. Electricity. 
One of the main infrastructural improvements that has contributed 
decisively to the development of the Greek economy· - has been the ex-
pans ion of electric power supply through the establishment of a number 
of modern plants by the public power corporation (=AEH) (OECD,196S). 
During the period 1956-1974 as can be noted in Appendix (I-J) the 
growth rate in total electricity production was 13.2% per annum. 
The electric energy consumption by category of use in 1974 was as 
shown in table (I-C-9.l). 
Table I-C-9.1 
Electric energy consumption by category of use in 1974. 
kind of use KwH % 
1 2 3 
Domestic 3002 23.37 
Commercial 1514 11.78 
Industrial 7647 59.52 
Agricultural 207 1.62 
Public etc. 327 2.52 
Street lighting 150 1.16 
Total consumption 12847 100.0 
Sources: Statistical yearbook of Greece 1976. 
10. Housing. 
Food, clothing and accommodation are basic necessities of life. 
It is also true that some provision by government must be made for 
housing, especially in view of the fact that workers who move from 
rural areas to urban areas to take up industrial employment must be 
provided with adequate housing. Investment in building in Greece 
(Appendix I-K) has for a long time occupied an important part in the 
country's investment programme. Table (I-C-IO.l) shows that during 
the period 1950-l974buildingaccounted for 32.9% (average) per annum 
of total fixed asset formation (excluding ships) or 58.4% of total 
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fixed asset formation of the secondary sector, the table also indicates 
shares in the periods 1950-1960, 1960-1970 and 1965-1974. The annual 
growth rate of investment inbuildin~ in the period 1950-1974, table 
(I-C-IO.l) was 8.5%, while by sub-periods in 1950-1960 and 1960-1970 
growth was 6.6% per annum and 12.2% per annum respectively. 
Table I-C-IO.l 
Fixed Asset formation in buildings by sub-periods: Average annual 
growth rates, shares of total fixed asset formation • 
. 
annual growth "6 OJ:" total fixed asset 
"Oar 
fixed asset formatior. 
I periods rate % formation of secondarv sector 
1 2 3 4-
1950-1974- 8.51 32.85 58.38 
1950-1960 6.59 36.55 60.09 
1960-1970 12.19 30.37 59.70 
1965-1974- 8.07 29.67 55.86 
Source: Appendix I-K • 
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. Greece is ranked very high among European countries with respect to 
gross fixed capital formation in housing as a percentage of total 
gross fixed capital formation,table (I-C-IO.2). 
Table I-C-10.2 
Gross fixed capital formation in housing at current market prices in 1972. 
as % of total gross fixed 
Countries capital formation. 
1 2 
Belgium 22.3 
France 26.0 
German Fed.Rep. 25.0 
Iceland 21.3 
Ireland 23.0 
Italy 28.7 
Netherlands 26.7 
Norway 18.8 
Portugal 14-.1 
Spain 15.4-
Sweden 21.8 
United Kingdom 18.5 
GREECE 28.2 
Sources: Annual Bulletin of Housing and Buildings Statistics 
for Europe. United Nations, New York. 1974. 
Many factors have contributed to the heavy investment in Greece. 
In the first place there is the preference by Greek governments for 
elegant and massive, but very expensive buildings, either as institutes 
or offices. Lewis (1970) pointed out that "equally usable but less 
elegant and imposing buildings can be constructed as less cost and 
the savings thus realized devoted to other deserving projects". 
Private companies also have the same preference for massive buildings, 
and private individuals have tended to imitate the elegant and massive 
building of the governments and companies. Similarly the Hellenic 
Tourist Organization (EOT), a wholly government-owned corporation, has 
constructed elegant and massive buildings - mainly hotels - which 
are worked only for three to five months every year. The point about 
all this is not to deny that housing is necessary but to emphasize 
the fact that massive direction of investment of the type undertaken 
not 
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has/led in general to an expansion of the country's productive capacity. 
All building in the urban and rural areas ha~to obtain permission 
of the relevant planning authorities and the sale and purchase of land 
has also to be registered with the relevant authorities. By co-ordin-
ating the activities of the planning authorities the Greek government 
could control not only the rate at which investments are undertaken 
in private residential building but also the type of investments under-
taken in residential building. In view of what has been achieved 
in the past one would not expect to see investment in residential 
building in the immediate future continue at the same rate as in the past. 
The censuses of 1961 and 1971 show that the total number of 
buildings was 2,318 tho and 3,243 tho respectively, giving an annual 
growth rate of 3.4% over the period. 
Reasonable projections of future construction growth rates are 
of about 2.2% per annum between 1971-1980, 2.4% between 198Q-1985 and 
2.6%.between 1985-1990. 
11. Tourism. 
Tourism is one of the few industries in which Greece enjoys strong 
advantages in terms of resources, mainly her natural beauty, pleasant 
climate and priceless antiquities (Triantis, 1965). The average 
number of foreigners who visited Greece by sub-periods are shown in 
table (I-C-ll.l). 
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Table I-C:-ll.l 
Arrivals of foreigners-per annum by sub-periods. 
periods arrivals 
I+l,"' .... ~ ..:I. 
1 2 
1950-1974 846 
1950-1960 184 
1960-1970 873 
1965-1974 1663 
Source: Statistical Yearbook of Greece 1976, 
12. Greece and the European Economic Community (EEC). 
The chief characteristics of a common market between two or more 
countries are the freedom of movement of goods and productive factors 
between these countries and the existence of a common external tariff. 
A common market tends to improve the efficiency in exchange or con-
sumption, in production or resource allocation and more interesting 
are the dynamic effects of integration on economic growth, (Triantis,1965). 
The EEC comprising Belgium, Franc~, Germany, Italy, Luxembourg and the 
Netherlands was established by the Treaty of Rome of 1957. Britain, 
Denmark and Ireland joined in 1973. 
By an agreement signed in Athens on June 9, 1961, and made 
effective on November 1, 1962, Greece joined the EEC as an Associate 
Member. The Association convention is founded on a customs union 
which is looking to a broader economic union in the future. To that 
end the convention provides for: 
a. The abolition of duties and quantitative restrictions on imports 
and exports between Greece and EEC countries (articles 6-19 and 
22-31) • 
b. The application of a common tariff vis4-vis countries which are 
not members of the customs union (articles 20-21). 
c. The progressive adaptation of the agricultural policy of Greece 
to the agricultural policy of the Community (articles 32-43). 
d. The free circulation of working people and the removal of 
hindrances to services and to the movement of capital (articles 
44-50) • , 
e. The creation of conditions of free competition, the approximation 
of legislation and of the economic policies (articles 51-64). 
Most of these changes will take place gradually during a period 
of transition to be completed in twenty-two years(bY 1984) at which 
time Greece may become a full member of the EEC (H1DB,1972). 
The Greek government is at present negotiating with countries 
of the Common Market to become a full member before 1984, partly on 
the grounds that the economic development of Greece has been more 
dynamic than predicted at the negotiations for the association of 
the 
Gre~ce with/EEC in 1961 (Zolotas, 1976). 
13. The balance of trade and payments. 
As can be seen (Appendix 1-L), .Greece has a chronic balance-of-
payments deficit which increased four-fold during the period 1950-1974. 
During the period 1950-1974 the .;average· shar~ of imports and exports 
of goods comprised 81.0% ,and 56.5% per annum of total imports and ex-
ports respectively. The share of imports and exports of non-residents 
comprised 4.4% and 17.3%, and the share of other expenditures comprised 
14.6% and 26.2% of total imports and exports respectively. 
numbers by sub-periods are summarised in table (I-C-l3.l). 
The above 
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Table I-C-13.1 
Average share of imports and exports of goods, non-residents and other 
services of total imports and exports by sub-periods. 
Avera~e expenditure 
goods 'd 2 non-resl. ents other 1 
percenta$!:e percentage percentage 
of total of total of total of total of total of total 
Iperiods imports exports imports exports imports exports 
1 2 3 4 5 6 7 
1950-1974 81.04 56.46 4.37 17.32 14.59 ' 26.22 
1950-1960 82.72 63.28 3.62 14.64 13.66 22.08 
1960-1970 79.89 51.41 5.10 19.10 15.01 29.49 
1965-1974 79.38 51.34 5.02 19.39 15.60 29.27 
Sources: Appendix I-L. 
Footnotes:- 1. Other expenditure: this includes expenditure on 
transportation and other services on imports and 
exports with the rest of the world. 
2. Non-residents includes earnings from tourism and 
-payment by Green Nationals-.not permanently resident 
in Greece. 
14. Conclusions. 
Greece in spite of certain advantages like infra-
structural facilities (electricity, transport, telecommunication, 
housing); a high growth rate of output over the last twentyfive 
years; a high percentage of GDP 'on investment (22.3% average 
in period 1950-1974) remains an economically backward nation. 
Greece has: 
• A low per capita income •. 
• A high rate of unemployment in spite of the impressive figure of 
1,236 thousand Greek emigrants in the period 1950-1974 • 
• A very low educational expenditure as a percentage of national 
income and as a percentage of total public expenditure compared with 
other European countries. 
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• A chronic deficit on its balance of payments. The burden of past 
political instability, social and outdated institutional forms are 
also responsible for the backward situation. , 
Social and economic development goals for Greece have to be 
identified within the general framework of national policy. These 
goals are:-
a. To maintain the rate of growth of population at a level similar 
annual 
to Western 'European countries by 1990 (0.50 average/growth rate). 
b. To create new opportunities for employment to meet the annual 
the 
increase in/labour force and by stages to completely absorb the 
existing unemployment. 
c. To raise the total GDP up to 1990 _" by 5% p.a. (pessimistic)', 
to 6.5% p.a. (optimistic) and to increase the per capita income 
by": 4.5% p.a. (pessimistic) to 6.0% p.a. (optimistic). 
d. To improve the return on investment in the different sectors 
and branches of the economy. 
e. To increase educational expenditure and to achieve educational 
development in a properly structured manner. 
f. To provide adequate power and transportation infrastructure to 
meet the requirements of the developing economy. 
g. To reduce the share of total investment in the building sector. 
Industrial development 'is the main means by which the overall 
growth of Greece's economy can be achieved thereby enhancing employ-
ment opportunities, increasing productivity and raising living 
standards. Industrial development can best be achieved by an in-
tegrated and rational plan for the development of the natural resources 
of Greece and the establishment of industrial units to utilize these 
resources. Forest land (70% of total land of Greece, see below) and 
forests form valuable natural resources in Greece and a planned 
development of forestry and forest industries can contribute signif-
icantly to the economic welfare of Greece. 
43 • 
CHAPTER II 
THE WOOD.-:USING INDUSTRIES OF GREECE AND THEIR SIGNIFICANCE. 
CHAPTER II 
THE WOOD-USING INDUSTRIES OF GREECE AND THEIR SIGNIFICANCE. 
, 
A. Introduction. 
The principal purpose of this chapter is to examine the structure 
of the wood-using industries in Greece and their contribution to the 
economic development of Greece. 
MacGregor (1976) pointed out that forest industries can playa 
large part in stimulating economic growth in countries which have 
low income per head, since they furnish a wide range of products 
(consumption and intermediate goods) which flow into many sectors 
of the econo~ and the demand for these products rises sharply with 
economic growth. These industries vary considerably in their raw 
material and other factor requirements and in such features as their 
locational needs, value added in processing, economies of scale, 
requirement for skilled labour and expansion possibilities. In 
most of them alternative technologies can be employed and they are 
dependent on a renewable resource and are intimately linked with 
agriculture. 
B. Major economic characteristics of Greek manufacturing industries. 
It- is useful briefly to consider the total economic state of 
manufacturing industries as an aid tQ understanding the importance 
of the wood-using industries in Greece. 
Industrialization in Greece began slowly after the 1880's and 
a steady rate of industrialization was maintained during the period 
between the two World Wars (Alexander, 1964). 
1. Value of output of manufacturing industries (value added). 
The. value added ·of manufacturing (Appendix II-A) rose 
from 7,301 million drs. in 1950 (at 1958 prices) to 55,353 million 
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drs. in 1974. 
As can be seen in table (II-B-l.l) during the period 1950-1974 
manufacturing industries contributed 17.B% (average) or total GDP 
value added of the 
and 4B.6% (average) of the/secondary sector (mining and quarrying 
manufacturing, electricity, gas and construction). In the same 
period the average annual growth rate of manufacturing output was 
B.9%. It can also be seen that the manufacturing sector's share 
of GDP has gradually increased over the period. 
Table II-B-l.1. 
The added value of manufacturing output by sub-periods: growth rates 
and share of total output. 
Average 
annual growth rate % as ~ercent,!ge of 
iperiods total GDP second~ sector 
1 2 3 4 
1950-1974 B.BB 17.7B 48.56 
1950-1960 7.86 15.04 46.10 
1960-1970 10.19 lB.86 4B.92 
1965-1974 9.92 21.03 51.64 
Sources:. Appendix II-A. 
2. Investment in manufacturing. 
The gross fixed asset formation in manufacturing (Appendix II-B) 
rose from 2,133 million drs. in 1950 (at 1958 prices) to 12,781 
million drs. in 1974. During this period the average share of in-
vestment in manufacturing was 13.0% of total investment and 23.1% of 
investment in the secondary sector. The average annual growth rate 
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of investment in manufacturing was 9.6%. . Private investments accounted 
for 92.6% (average) of total investment in manufacturing and public 
for 
investment/7.4% (average). In the same period the ratio of gross 
fixed asset formation to the added value of manufacturing 
was 16.1% (average). 
in table (I1-B-2.1). 
The above ratios are summarised by sub-periods 
While the manufacturing sector's share of 
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output rose between 1950 and 1974 its share of total fixed investment 
in the economy remained fairly stable. 
Table II-B-2.1 , 
Gross fixed investment in manufacturing by sub-periods. 
avera~e investment 
annual as percentage of percent of 
growth total secondary gross output private public 
periods rate invest- sector in- of manufact- invest- invest-
% ment vestment uring ment ment 
1 2 3 4 5 6 7 
1950-1974 9.59 13.01 23.10 16.14 92.61 7.39 
1950-1960 -0.19 13.73 22.64 15.85 92.68 7.32 
1960-1970 13.40 10.92 21.43 14.14 89.39 10.61 
1965-1974 14.88 12.95 24.10 17.34 98.82 1.18 
Sources: Appendix II-B. 
3. Employment in manufacturing. 
Figures in table (II-B-3.1) show that in 1961 (census year) the 
economically active population in manufacturing was 489,000 workers 
or 13.4% of the total active population. This increased to 540)000 
workers in 1971 (census year) or 16.4% of total active population. 
the 
In this period the annual growth rate of/economically active popul-
ation in manufacturing was 1.0%. Moreover in the period 1961-1971 
the annual growth rate of asset formation per head of active popul-
ation in manufacturing was 10.6% (table II-B-3.1), while the annual 
growth rate of 'per capita asset formation of the total active popul-
-
ation was 12.0% (Appendix r-Ga, _Chapter I)~ 
Table II-B-3.1 
The development of asset formation per head of active population in 
manufacturing 1961-1971 (census years). 
1961-1971 
annual 
growth 
item units 1961 rate % 1971 
1 2 3 4 5 
1.Fixed asset formation million drs. 2174 11.66 6553 
2.Active population thousand 489 1.00 540 
3.Per capita fixed asset formation drs. 4446 10.56 12135 
Notes: Values at 1958 prices. 
Sources: 1. Row (1) National accounts of Greece 1958-1972. 
2. Row (2) Statistical yearbook of Greece population censuses 
, 1961, 1971. 
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4. Incremental capital output ratio (IeOR) in manufacturing. 
Figures in table (II-B-4.l) show that the incremental capital 
output ratio (ICOR) in manufacturing decreased from sub-period to 
sub-period until 1969, wqich means an increase in marginal productivity. 
In the period 1910-1972 the ICOR increased compared with other sub-
periods. 
Table II-B-4.1 
Incremental capital output ratio of manufacturing by sub-periods. 
periods ~R 
1 2 
1950-1954 2.25 
1955-1959 1.81 
1960-1964 1.46 
1965-1969 1.28 
1970-1972 2.37 
Sources: Appendix II-C. 
5. Size of industrial establishments. 
According to the indust~ial censuses (1958, 1963, 1969, 1973) 
the main feature of Greek manufacturing is the existence of a great 
number of small establishments. An industrial establishment is an 
economic unit, under a single control which is engaged in at least 
one kind of economic activity connected with manufacturing and is 
located in a building or an integral structural block (NSSG, 1970). 
The industrial establishments have been classified by Greek official 
statistics into two categories:-
$mall-sca1e industry - under 10 employees and 
large-scale industry - over 10 employees. 
Following the international standard industrial classification 
all economic activities have been classified into twenty (20-39) 
divisions which are further divided into major groups (3-digit 
classification).and groups (4-digit classification). The establish-
men~have also been divided into two other categories. The first 
category includes productive establishments (factories and workshops) 
and the second category includes ancillary units (independent 
offices or stores located outside the productive units). 
The total number of Greek manufacturing establishments in 1963 
amounted to 121,353 units and in 1970 122,979 units (Appendix II-D). 
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In 1963 and 1970 small-scale industries accounted for over 
95.0% of total establishments. Coutsoumaris (1963) pointed out tHat 
small-scale establishments in Greece are for the most part (integrated) 
production units in the sense that they carry out all (or the greatest 
part) of the processes involved in the manufacture of the product and 
that the existence of a great many small manufacturing firms must be 
interpreted as the sign of an inferior production structure. 
Appendix (II-D) summarises the basic changes in manufacturing between 
1963 and 1970.- the numbers of establishments, employment, gross fixed 
asset formation, gross production value and value added. 
C. Major economic characteristics of the wood-using industries. 
The system of industrial classification in Greece is the same 
as the United Nations organisation classification and consists'of a 
large number of major groups, groups and sub-groups. A classific-
ation of wood-using industries is given in Appendix (II-E) (NSSG,1973). 
The most important characteristics of each of the major group of wood-
using industries are dealt with in turn. These major groupings are:-
1. Manufacture of wood and cork except furniture (ISle 25). 
2. Wooden Furniture and Fixtures (ISIC 26). 
3. Manufacture of paper (ISIC 27). 
The aim of this section is to understand the importance of these 
industries to the economic development of Greece. A detailed 
analysis is made of the size, structure. distribution, raw material 
------------~-.. -----
requirements and technological developments of the primary wood-
using industries.viz: 
Sawmills. 
Plywood and veneer manufacture. 
Particleboard and fibreboard manufacture. 
Manufacture of pulp. 
Manufacture of paper and paperboard. 
Manufacture of resin. 
Manufacture of matches. 
, 
1. Manufacture of wood and cork except furniture (ISIC 25). 
This major group includes sawmills, planing mills, particle-
board, fibreboard plants, builders' woodwork, wooden containers and 
small cane ware, cork and miscellaneous wood products industries. 
This group of industries accounted for over 41% of the value added 
of all the wood based industries and 2.79% in 1963 and 3.07% in 1970 
of value added in the manufacturing sector as a whole. The major 
economic characteristics of these industries: establishments, employ-
ment, gross fixed asset formation, gross production value, value 
added during the period 1963-1970 are summarised in Appendix (II-F). 
The most interesting points arising from this Appendix are that:-
a. The share of value added of small-scale industries in this 
group declined from 60.7% in 1963 to 45.2% in 1970. This 
may be attributed to the development during this period of the 
particle board and plywood industries. 
b. This group's share of total forest products production 
(gross value and added value) was the same in 1970 as 
in 1963. However, the share of large establishments 
in this sector of total forest products production 
increased and that of small companies fell. 
c. There was a small rise in share of t?t~l output (gross output and 
,. ..... -
value added) of the manufa~turing sector. 
2. Manufacture of furniture and fixtures (ISIC 26). 
This major group includes wooden furniture and fixtures, metal 
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furniture and fixtures and other fu.~iture and fixtures industries. 
Only the industries of wooden furniture and fixtures are considered 
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as wood-using industries. Between 1963 and 1970 there was a slight 
rise in these industries share of value added in the total wood-using 
industries and all manufacturing. During the period the significance 
of small-scale industries of this category grew slightly - their share 
of value added growing from 63.6% in 1963 to 67.6% in 1970. The major 
economic characteristics of this group of industries are summarised 
in Appendix (II-G). 
3. Manufacture of paper (ISle 27). 
This category includes pulp and paper manufacture and the con-
version of paper and paperboard. The value added (Appendix (II-H) 
rose from 323 million drs. (at 1958 prices) in 1963 to 761 million 
drs. in 1970, with an annual growth rate of 13.0%. In contrast to 
the furniture industry the paper sector's share of value added in 
the total wood-using industry and in total manufacturing fell between 
1963 and 1970. The major economic characteristics of the paper 
sector are summarised in Appendix (II-H). 
4. Economic characteristics of all wood-using industries. 
After the foregoing brief analysis it remains to consider the 
major economic characteristics of the wood-using industries as a 
whole (major group 25, 26, 27)~ It can be seen from Appendix (II-I) 
that:-
a. In 1963 the wood-using industries accounted for 15.6% of total 
manufacturing establishments while by 1970 the share had risen 
to 17.1%. 
b. In 1963 the total wood-using industries engaged 51,418 workers 
or 11% of total manufacturing employment while in 1970, 56,784 
workers were employed equivalent to 11.1% of total manufacturing. 
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c. In 1963 the share of total wood-using industries of the gross 
~D~l 
production?6f total manufacturing was 6. 30% while by 1970 the 
, 
share had risen to 7%. 
d. In 1963 the share of total wood-using industries of value added 
of total manufacturing was 6.7% while by 1970 the share had 
risen to 7.3%. 
5. The contribution of the wood-using industries to the total economy. 
r 
The contribution of the wood-using industries to the total 
economy is shown in table (II-C-5.1). In 1963 the value added of 
the wood-using industries comprised 6.7% of total manufacturing out-
put and 1.1% of the total output of the economy. By 1970 these 
shares had increased to 7.3% and 1.6% respectively. Growth in output 
of the wood-using industries averaged 13.8% per annum-compared with 
12.4% and 7.5% per annum in manufacturing industry and in the economy 
as a whole respectively. In 1963 the labour force of the wood-using 
industries comprised 11.0% of the total labour force in manufacturing 
and 1.4% of the total labour force. By 1970 these shares had in-
creased to 11.1% and 1.7% respectively. Employment in the wood-using 
industries grew by 1.4% between 1963 and 1970 compared with 1.3% 
and a fall of 1.0% per annum in manufacturing industry and the economy 
as a whole. 
Table II-C-5.1 
The contribution of the wood-using industries to the total economy • 
. 
total wood-using 
manufacturin~ industries 
years total million % of million % of 
or econ- drs'. total drs. output 
periods omy output of man-
item 
- ufact-
urin£ 
1 2 3 4 5 6 7 
Output 1 1963 109283 17166 15.70 1150 6.72 
million 2 1963-1970 drs. (at 
-1958 prices) annual 7.5 12.37 13.82 -growth 
rate% 
3 1970 191476 39845 21.40 2846 7.32 
emplGlY- 1 1963 3565 469 13.15 51 10.96 
ment 2 1963-1970 thous-
annual -1.04 1.30 - 1.43 -ands growth persons 
rate % 
3 1970 3310 513 15.45 57 11.06 
Notes: 1. Column 4 from Appendix II-D. 
2. Columns 6 and 7 from Appendix II-I. 
3. Column 3 for output from Appendix I-D, Chapter I. 
4. Column 3 for employment from table I-C-4.l 
Chapter I has been calculated by interpolation 
between the years 1961-1971. 
6. Scale of Manufacture. 
% of 
total 
out-
put 
8 
1.05 
-
1.57 
1.43 
-
1.72 
Figures in table (II-C-6.l) show that on average the scale of 
operations in the wood-using industries is below that of manufactur-
ing industry as a whole. The table shows that in the wood-using 
industries average employment per establishment and added value per 
employee are below those in manufacturing as a whole. The same 
characteristics can also be seen if large-scale and small-scale wood-
using industries are compared with large and small scale manufacturing 
as a whole. 
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Table II-C-6.1 
Structure of establishments in total manufacturing and the wood-using 
industries. 
total manufacturin~ wood-using industries 
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small- large- total small- large- total wood-
sdale scale manufact- scale scale using in-
item ing dustries. 
1963 1970 1963 1970 1963 1970 1963 1970 1963 1970 1963 1970 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Average 
employ-
ment per 1.86 2.19 42.91 42;0.64 3.86 4.17 1.93 1.90 26.78 30.21 2.72 2.70 
establish-
ment 
Person/ 
unit 
Average 
value 41 74 2087 5001 141 316 29 58 1026 2793 61 135 
added per 
unit tho 
drs/unit 
Average 
value 22 34 49 117 36 76 15 31 38 92 22 50 
added per 
employee 
th.d!'~ / 
.. ... 
-~ - - . 
.. , 
Iperson 
7. Geographic distribution of wood-using industries. 
Table (II-C-7~1) shows the distribution of the wood-using 
industries and of total manufacturing by eight large regions of Greece. 
The distribution of the wood-using industries as a whole is broadly 
, , ' 
similar to that of all manufacturing. From table (II-C-7.2)it· can be seen 
that the location quotient of the total wood-using industries is broad-
ly comparable with all manufacturing. The major group - wood and 
cork - has above average quotients in all regions except Athens and 
Macedonia. In the case of the other two major groups, furniture, 
pulp and paper, these have less than average quotients except for 
Athens for both furniture and pulp and paper, and for Macedonia for 
furniture alone. 
Table II-C-7.1 
Geographic distribution of the wood-using industries and total manufacturing in 1973. 
total wood-usin~ industries 
manufacturing 
wood and cork wooden furniture manufacture of total 
regions (ISIC 25) (ISle 26) paper (ISIC 27) (25+26+27) 
estab- estab~ ,. estab- estab- estab-
lishment % lishment % lishment % lishment % lishment 
1 2 3 4 5 6 7 8 9 10 
Athens 42908 35.36 2758 23.48 3878 46.15 285 75.80 6921 
Sterea He11as 11280 9.29 1405 11.96 420 5.00 15 3.99 "1.840 
Peloponnes,os 11273 9.29 1395 11.87 452 5.38 18 4.79 1865 
Epirus 3240 2.67 479 4.08 144 1. 72 ~ 0.26 : 62U 
Thessa1ia 8304 6.84 989 8.42 441 5.25 7 1.86 1437 
Macedonia 26083 21.49 2461 20.94 2070 24.63 45 11.97 4576 
Thrace 3041 2.51 575 4.91 117 1.39 - - 692 
Islands 15229 12.55 1686 14.34 881 10.48 5 1.33 2572 
121357 100.0 11748 100.0 8403 100.0 376 100.0 20527 
- -- - -
.. -
Sources: Industrial Census 1973 
% 
11 
33.71 
8.96 
9.08 
3.04 
7.00 
22.30 
3.37 
12.54 
100.0 
'" 
(II 
+ 
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Table II-C-7. 2 
Location quotients of the wood-using industries by region in 1973. 
, 
wood-using industries 
wood and cork wooden furniture pulp and paper total 
Regions (25) (26) (27) (25+26+27) 
1 2 3 4 
Athens 0.70 1.37 2.25 0.96 
Ster.ea Hellas 1.32 0.56 0.44 0.97 
Pe1oponessos 1.31 0.59 0.53 0.98 
Epirus 1.37 0.57 0.10 loll 
Thessalia 1.20 0.74 0.27 1.03' 
Macedonia 0.94 1.10 0.54 1.04 
Thrace 1.44 0.41 - 1.36 
Islands 1.14 0.84 0.10 1.00 
Notes: 1. For total wood-using industries, column (5), the location 
quotient is expressed by A11N1 or AlIA and has been 
AIN N. IN 
calculatedf~~figures in table (II-C~7.1) where: 
Al = Number of establishments of wood-using industries in one of 
the given regions. 
A = Number of industrial establishments for the whole of 
manufacturing in a given region. 
Nl = Number of wood-using industries in the whole country. 
N = Number of industrial establishments for total manuf-
acturing in the whole country. 
2. For the 
columns 
by BIM 
A/Nl 
three categories of wood-using industries 
2, 3 and 4- the location quotients/~ipressed 
or BIAl and havebeen calculated from 
MINl 
figures in table (II-C-7.1) where:-
B = number of establishments of one category of the wood-using 
industries in one of the given regions. 
M = Number of establishments of this category in the whole country. 
Al and Nl = As above. 
Footnote: The location quotient is a ratio which enables us to give 
a quantitative dimension to regional analysis, particularly to that 
of geographical concentration Gerrnidis et al, 1975 - Walter Isard 
1963). Where this ratio for a given industry is smaller thaN unity 
this means that the region for which it has been calculated has a 
lower share of the industry in question compared with all industries 
and where the ratio exceeds unity the region's share of a given 
industry is more than proportionate. 
5 
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8. Other wood-using industries. 
As can be seen in Appendix (II-E) in addition to the three major 
groups of wood-using industries the manufacture of mat~hes and wood-
based resins can be classified as forest products. These industries 
are classified as chemical industries in Greek statistics. Both 
industries will be discussed below. 
D. Primary wood-using industries. 
This section examines the primary wood-using industries, i.e. 
those industries drawing their raw material directly from the forest. 
1. Sawmilling industry. 
Broadly speaking the sawmilling industry is the oldest and most 
widely established of the wood-processing industries and in its 
simplest form it requires very little in the way of capital or skills 
and can be competitively operated on a very small scale (FAOI 1967). 
The history of the sawmilling industry in Greece can be traced 
back to as early as 1836 when the first water-sawmill was established 
in Evia (Grispos, 1973) and until 1950 this was the main method of 
producing sawnwood. The first modern sawmill was established in the 
University forest of Pertouli in 1936 and constituted a model for 
developing other similar establishments, private and public (Tsoumis, 
1973, EkonomopoulosI1964). 
Sawmilling in Greece has developed during the last three 
decades as a result of industrialisation, rural development, house 
building and construction programmes and a rise in the standard of 
living. 
of 
According to the industrial census/1973 (table II-D.l) there 
are 1331 establishments which cut exclusively home-grown wood. Most 
of the mills are very small. As can be seen in the same table 
(11-0.1) 2 mills engage 50 workers and over, 50 mills 10-49, 310 mills 
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3-9 and 946 mills up to 2 workers (the other 23 units are ancillary). 
The average employment per productive unit is 2.9 workers (table 11-0-2). 
The total sawlog intake in 1973 was 405 thouSand M3 and 
the average log intake per mill is about 310 M3 (table II-0-2). 
Currently the out-turn of sawnwood from round logs is ranged between 
55 per cent to 70 per cent of the cubic volume and the rest forms the 
residue (sawdust, slabs edging), (Tsoumis, 1973). In 1973 the wood 
use in cubic meters of roundwood per unit of output was 1.68 cubic 
meters. The labour requirement· per unit of output is of significance 
economical~y and in Greek sawmills is very high ranging usually 
3 between 10 and 15 manhours per M of sawnwood (FAO, 1974). 
The distribution of sawmills by region is shown in table (II-0-3) 
by eight large regions of Greece. The existing sawmills normally 
operate only one shift per day and so the capacity is about twice 
the current production of lumber. There are 20 sawmills that have 
3 the capacity to produce more than 5000 M of sawnwood per year when 
operated 300 days per year. 
The factors which cause this low operat~ng rate can be 
attributed to a shortage of logging roads making much of the existing 
forest inaccessible~ The typical sawmill is small in size, uses 
obsolete and worn-out equipment and is not integrated, so it is 
unable to sell most of its wood waste. The great majority of saw-
mills are not equipped with drying kilns but sell their lumber either 
green or air-dried. There is little or no grading and sorting done 
in these mills and the dimensions are not standardised (FAO,1974) 
2. Plywood and veneer. 
This industry has expanded rapidly in Greece in the last decade. 
The first factory was established in 1961 and in 1973 there were 7 
plywood and veneer plants (table II-O-l) with a combined capacity 
of about l5QPOO M3/annum (assuming two shifts per day (CEPE~, ' 
1976). Four of these plants have a capacity of 20,000-50,000 M3/ 
annum and the rest 2,000-10,000 M3/annum. As can be seen in table 
(II-D-l) six mills engage 50 workers and over and one between 10 and 
49 (the other six units are ancillary). The plants' location are 
shown in table (II-D-3). The average out-tum from these mills 
is only 40 per cent of the cubic volume of the log and the waste 
consists of end cuts, waste veneers, trimmings and core. In 1973 
the wood use in cubic meters of roundwood per unit of output was 
2.44 cubic meters. The total roundwood used by these industries 
3 3 in 1973 was 230 thousand M and the output was 94 thousand M • 
Over two-thirds of the wood used by these industries is imported 
from the tropics, mainly ~e~ ~ and sapele. Poplar is the 
main domestic species used and recently small quantities of beech 
have also been used. The largest volume of the plywood is decor-
ati ve grade, used in fumi ture manufacture. The demand for plywood 
wall panelling is negligible as is the demand for sheathing-grade 
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and underlayment which are still made from domestic pine lumber, which 
is considerably cheaper than plywood. There is apparently no great 
demand for utility-grade plywood, which may explain why there is no 
softwood plywood made in Greece, in spite of the large volume of 
large-diameter softwood timber growing in western and northern 
Greece (FAO, 1974). 
3. Particleboard and fibreboard industries. 
The economic characteristics of these industries are shown in 
tables (II-D-l and II-DT2). Like plywood these industries have 
also expanded rapidly in the last decade. The first factory was 
established in 1960 and in 1973 there were 10 productive particle-
board plants operating, having a combined annual capacity of 
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210,000 M3 (assuming two shifts per day CEPE et al,1976) plus 50,000 
3 M /annum for a new particleboard plant which is being built at Drama 
(FAO, 1974). Six of these plants have a capacity of from 20,000 -
3 3 50,000 M la and the rest 10,000-20,000 MIa. The principal raw 
material for most of these mills is fuelwood.- Small diameter round-
wood of poplar, fir, beech and pine. Two of these mills are using 
veneer waste and peeler cores as the main raw material and the other 
purchases increasing volumes of sawmill waste (FAO, 1974). Broadly 
speaking, Eklund ~ (1974) pointed out that particleboard mills 
are capable of using low-quality coniferous wood residues which are 
not suited for the pulp and paper industry and they can also use 
hardwoods. Greek mills should therefore preferably operate with 
wood residues and should use small coniferous roundwood when it can-
not be economically utilized by pulp mills or by other industries 
capable of paying higher prices for wood than particleboard mills. 
The average out-turn of particleboard from roundwood in Greece is 
70 per cent of the cubic volume of the roundwood. In 1973 the wood 
3 
use in cubic meters of roundwood per M of output was 1.36 cubic 
meters. The total roundwood used by these industries in 1973 was 
13~ thousand cubic meters and the total output was 127 thousand 
cubic meters. 
There is only one fibreboard plant in Greece having a capacity 
of about 20,000 M3/a when working 3 shifts per day (CEPE ~)1976). 
The plant uses domestic beech and chestnut. The total roundwood 
used by this plant in 1973 was 21,000 cubic meters and the total 
output was 16 thousand cubic meters giving an average out-turn of 
fibreboard from roundwood of 75 per cent. 3 Roundwood use per M 
of output was 1.31 cubic meters for fibreboard. In 1973 the fibre-
board and particle board industies engaged 707 workers. The 
productive units are spread over the eight regions as shown in 
table (II-D-3). 
, 
4. Pulp and paper mills. 
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Broadly speaking the pulp and paper industry is the most tech-
nically complex and capital intensive of the forest industries (FAO,1973). 
Wood pulp is the predominant raw material for paper products 
and the total consumption of wood pulp is to a great extent linked 
to paper production (Leslie, 1969). There is no manufacture of 
wood pulp in Greece at present, but an Athens paper company has 
contracted with the government to build a mechanical pulp mill and 
paper mill at Macedonia (Drama) with a capacity of not less than 
60,000 ton:s .. per year with prospects of increasing the capacity to 
90,000 tons- _ per year (CEPE~, 1976). In 1973 there was one 
pulp mill in operation and this is located at Thessalia (Larissa). 
It has the capacity to produce 20,000 t/a of bleached soda pulp from 
wheat straw for use in the production of writing and printing papers. 
In 1974 another small pulp mill was operating. This is located 
at Sterea Hellas (Lamia) and has the capacity to produce 6,000 t/a 
of unbleached straw pulp for use in the production of fluting. 
The pulp mill of Larissa employs 420 workers (table II-2.1). 
In 1973 there were 25 productive establishments of paper and 
paperboard with a combined capacity of 250,000 t/a (based on 3 shifts 
per day, 340 days per year FAa, 1974). Production of paper and 
paperboard was 190,000 tons· in 1973 (50,000 tonr .. printing and 
writing paper and 130,000 ton) other paper and paperboard), and 
about 70 per cent of the fibrous raw materials used in the production 
are imported. The remaining 30 per cent consist mainly of waste 
paper with the exception of the production of straw pulp (CEPE ~, 
1976, FAa, 1974). Table (II-D-3) shows the location of these 
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industries by the main regions of Greece, and indicates Athens is 
the main area of paper manufacture. 
, 
5. Matches. 
There is only one plant manufacturing matches in Greece and 
this is located in Athens. It employs 183 workers (table II-D-l 
and table II-D-2) and in 1973 this industry produced 265 million 
boxes. It uses poplar and fully meets the domestic market 
requirements. 
6. Resin distillation plants. 
In 1973 there were 18 productive establishments which employ 
192 workers. The location of these industries i~wh~~ in table 
(II-D-3). Rosin and turpentine are produced by distillation of 
pine resin (Oleo-resin) which is obtained by tapping of pinus 
halepensis and to a lesser extent pinus brutia. In 1973 production 
of pine resin amounted to 20,000 tons while production of rosin 
and turpentine were 14,000 tonS and 3,000 tons . respectively 
(CEPE et al, 1976) • 
........... 
Table II-D-l. 
Primary wood-using industries in the year 1973. 
estab lishments workers 
Primary ~roductive ancillary total 0-2 3-9 10-49 50 & over 
wood-using 
industries est. emp. est. emp. est. emp. est. emp. est. emp. est. emp. est. emp. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
251.1 Sawmills 1308 3811 23 96 1331 3907 996 1320 313 1462 50 958 2 166 
251.2 Plywood & Veneer 7 2640 6 139 13 2779 2 4 1 5 4 74 6 2697 
251.3 Particleboard 10 538 4 36 14 . 674 3 5 3 18 5 117 3 535 
251.3 Fibreboard 1 70 - - 1 70 - - - - - - 1 70 
251.4 Staves, plant$ 12 85 - - 12, 85 9 12 2 8 - - 1 65 
252.1 Flooring plants 105 1811 20 79 125 1890 55 80 44 241 19 485 7 1085 
253.1 Wooden box & crates 335 1815 2 6 337 1821 161 247 130 649 45 867 1 57 
271.1 Pulp 1 420 - - 1 420 - - - - - - 1 420 
271.2 Paper & Paperboard 25 2639 22 306 47 2945 8 15 14 90 17 440 8 2401 
313.3 Resin 18 192 11 51 29 243 5 7 IS'.' 84 9 152 - -
319.2 Matches 1 183 1 9 2 192 - - 1 9 - - 1 183 
- ~-
Key - Est. = Establishment Emp. = Employment. 
Sources: 1. Industrial census 1973 for columns 2 until 15. 
2. CEPE ~ 1976, and FAO yearbook of forest product for columns 16 and 17. 
Footnote:- 1. Productive establishment: factories and workshops. 
2. Ancillary units: independent offices or stores located outside the productive units. 
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Table II-D-2. 
Structure of primary wood-using industries. 
Primary employment average 
wood-using per prod- log intake raw material output 
industries. uctive per use per unit per 
establish- establish- of output in employee 
ment ment M3 roundwood M3 M3 
1 2 3 4 5 
251.1 Sawmills 2.91 310 1.68 63.24 
251.2 Plywood & veneer 377.00 32857 2.44 35.61 
251.3 Particleboard 63.80 17300 l.36 199.06 
251.3 Fibreboard 70.00 21000 1.31 228.00 
271.1 Pulp 420.00 - - -
271.2 Paper & paperboard 105.00 - - -
313.3 Resin 10.66 - - -
319.2 Matches 183.00 - - -
Notes: Figures have been derived from data in table II-D-l. 
Table II-D-3. 
Geographic distribution of primary wood-using industries by regions 
in 1973 
Primary 
wood-using Sterea Pelop- Thes- Mace-
industries Athens hellas onnesos Epirus salia donia Thrace Islands 
1 2 3 4 5 6 7 8 
251.1 Sawmills 25 176 172 91 218 . 383 159 84 
251.2 Plywood & 
veneer 2 1 - - - '+ -
251. 3 Particle-
board 1 3 1 - 1 5 -
251. 3 Fibre-
board - - - - - 1 -
271.1 Pulp - 1 - - 1 1 - . 
271. 2 Paper & 
paperboard 12 3 4 - - 6 -
313.3 Resin 2 8 5 
- -
1 
-
319.2 Matches 1 - - - - - -
Notes: It includes mechanical pulp mill and particleboard plant 
which are constructed at Macedonia. 
Cources: Industrial Census 1973. 
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7. Summary • 
There are a large number of establishments of wood-using 
industries in Greece. The productive establishments of the primary 
wood-using industries and their existing capacity are shown in 
diagram II. 
In 1963 the value added of output of the wood-using industry 
comprised 6.7% of total manufacturing output and 1.1% of the total 
output of the economy • By 1970 these shares had increased to 
7.3% and 1.6% respectively. In 1963 the labour force of the 
wood-using industries comprised 11.0% of the total labour force 
in manufacturing and 1.4% of total labour force. By 1970 these~ 
shares had increased to 11.1% and 1.7% respectively. 
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DIAGRAM II. 
Productive establishments of the primary wood using industries. 
1. Total productive 
establishment of 
primary wood-usi ng 
industry. 
2. Sawmills 
3. Plywood and vene er 
4. Particle and 
fibreboard. 
i 
5. Staves, plants 
.-
6. Flooring plan'ts 
7. Wooden boxes and 
crates. 
8. Pulp mills of 
straw. 
9. Manufacture 
of paper. 
10.Mechanical wood 
pulp mill. 
ll.Resin 
12. Matches 
1826 
-.t 
1308 
7 
12 
12 
105 
335 
2 
25 
1 
18 
1 
.. 
~ 900 tho 3 Mia. ~ Annual 
existing 
3 
capacity ~ 150 tho MIa. --f 
two shifts 
3 per day 
-
280 tho MIa. r--, 
f-t 26 tho ton/a. r-. Annual 
existing 
capacity 
I-" 2$0 tho ton/a. r-. three shifts 
per day 
...,. 60-90 th.ton/a. ~ 
Notes: The mechanical wood pulp mill, the straw pulp mill at 
Sterea Hellas and the particleboard plant at Macedonia 
(Drama) which are not shown in the 1973 census have been 
included in this diagram. 
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CHAPTER III 
THE FORESTS OF GREECE AND THEIR ECONOMIC SIGNIFICANCE.' 
A. Introduction. 
What is forestry's contribution to economic development? 
Within the context of forestry and the forest industries there is 
a strong tendency to consider forest products as the only important 
contribution to economic development (Ministry of Overseas Devel-
opment, 1976). 
The principal purpose of this chapter is to examine the 
contribution of forests to the economic development of Greece. 
Major consideration will be given to the production of wood and 
the other roles of forests will only be considered to the extent 
that they affect the capacity to produce wood. 
The greater part of the present chapter is devoted to assembling 
and examining the quantitative data relating to the size, ownership 
and distribution of the natural and man-made forests, and to other 
relevant factors, for example, losses from destructive agents such 
as fire and the encroachment of competing uses for forest land. 
B. The land use and economic factors determining the level of 
1. 
. , 
productivity of land under Forestry. 
Land use. 
TpnX€!·&AA·~ya8n Koupo~p6~o~· ou~o~ tyOO y€ 
~~ yaCn~ o6vaua~ YAUK€P~T€POV dAAO Cota8a~. 
"Rough, but a Mother of Hen and the sweetest of lands to me." 
(Homer, Odyssey IX27 by Zimmern, 1911). 
The total land area of Greece is 13.2 million hectares and the 
classification of land by use is given in table (III-B-l.l). 
Table III-B-1.1 
Total area of Greece and land use distribution. 
kind of use million hectares %, 
1 2 3 
Cultivated area 3.96 30.0 
Forests 2.51 19.0 
Partly forest covered area 3.24 24.5 
Forest grass land 2.49 18.9 
Lakes, rivers, marshes 0.31 2.3 
Area covered by buildings 0.47 3.6 
Waste land (rocky) 0.22 1.7 
Total 13.20 100.0% 
Sources: CEPE and Ministry of Agriculture (General Directorate 
of Forests) programme of Forestry, 1976-1980. 
The total forest land - forests, partly forest covered areas 
'the land 
and forest grass land - comprises 62.4% of/total/area. The 
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commercial forests of Greece - forest land with a crown closure above 
25 per cent and used or intended primarily for roundwood production 
- cover" 2.51 million hectares or 19% of Greece's land surface. An 
the land 
additional 3.24 million hectares or 24.5% of/total/area is classified 
. , 
as partially forested land - including scrub, covered wasteland and :fore'sts 
the 
having a crown closure of less than 25 per cent or in/case of coppice 
a productivity of less than 0.5 M3 roundwood per hectare per annum 
(Distribution of Forest in Greece, 1964). Forests therefore con-
stitute a principal form of land use and as such have a number of 
against prov~s~on of 
highly important functions such as protection! erosion ,/wildlife habitat 
in addition to that of producing wood. 
2. Ownership. 
The problem of land ownership was an acute one in all the 
states of ancient Greece and was settled,or not settled,in various 
distressing and violent ways (Michell, 1940). This problem remains 
acute in modern Greece but is settled, or mainly not settled, by a 
variety of confusing land laws. About 15% of the total State 
forest area is claimed by some 500 people per year and these claims 
q 
:1 
:1' 
:i 
il 
Ii 
'I 
II 
il 
are very slowly being settled in the courts. 
Forests. 
, 
As can be seen in table(I!I-B-2.l) about two-thirds or 65.4 
per cent of the fore$ts of Greece are owned by the State, the other 
bodies 
third is owned by non-Statel communities, Monasteries, Associations 
and private companies or persons ,(Appendix III-A). 
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Table III-B-2.1 shows the botanical classification of the forests 
into coniferous and broadleaved species. The coniferous forests 
cover about 38.5 per cent of the total forest area and the broad-
leaved 61.5 per cent. These two groups can be further broken down 
according to species of which the most important groups are listed 
in the same table, together with their approximate areas. Table 
(III-B-2.2) shows another classification of the forest into high, 
I ' 
coppice and two-storied forest. 
High forests - coniferous and broadleaved - cover 872 
thousand Ha or 34.7 per cent of the total forest area. Coppice 
covers 1207 thousand Ha or 48.0 per cent and two storied covers 
434 thousand Ha or 17.3 per cent of forest area. With respect to 
the 
commercial exploitation 2.3 million Ha or 92% o~/forest area are 
classified as currently exploitable and 200 thousand Ha or 8% are 
potentially exploitable '(ECE, 1976). 
--~¥ __ -_-' __ 0:.":-
.'!!!f.tL -
Table 1II-B-2.1 
Forest area, partially forest covered area and the distribution of tree species by ownership categories 
in Greece (thousand of Ha). 
Domestic forest 
resources 
(tree species) state 
1 2 
Abies 268 
Picea 5 
f1 P.Halepensis 131 
0 P.Brutia 78 r.. H 
CIJ P.Nigra 93 
'k 
• .-t Miscellaneous 16 J:: 
0 
u Total I 591 
Quercus 530 
Fagus 153 
H Castanea 7 
-0 H 
CIJ Miscellaneous 60 :> 
cd 
CIJ 
rl Total II 750 
-0 
cd 
0 H Evergreen 303 r.. H 
al H broadleaved 
Grand total (1+11+111) 1644 
~!,_cent--.! 65.40 
Sources: 1. Appendix III-A. 
2. Appendix III-C. 
forest area 
total 
non absolute 
state numbers 
3 4 
57 325 
- 5 
211 342 
56 134 
44 137 
8 24 
376 967 
217 747 
66 219 
7 24 
19 ,'79 
319 1069 
174 477 
869 2513 
34.6 100.0 
~artially forest covered area 
total 
non absolute 
% state state numbers % 
5 6 7 8 9 
12.94 27.5 12.2 39.7 1.20 
0.19 - - - -
13.61 4.8 8.5 13.3 0.44 
5.33 27.8 12.4 40.2 1.23 
5.45 5.6 2.8 8.4 0.26 
0.94 0.5 3.1 3.6 0.11 
38.46 66.2 39.0 105.2 3.24 
29.75 224.6 63.0 287.6 8.87 
8.72 12.9 2.6 15.5 0.50 
0.90 0.8 0.1 0.9 0.03 
3.14 150.0 62.3 212.3 6.55 
42.51 388.3 128.0 516.3 15.95 
19.03 2113.9 506.6 2620.5 80.81 
, 
~ 
100.0 2568.4 673.6 3242.0 100.0 
- 79.20 20.80 100.0 -
Ol 
W 
Table III-B-2.2 
Forest area and partly forest covered area. Distribution of types of management "by ownership categories. 
(thousands Ha). 
Forests .. part1y Grand total 
forest absolute 
two total covered numbers 
f 
Item High Coppice stor-ied ( 2 ... 3 ... 4) area (5+6) % 
1 2 3 4 5 6 7 8 
I Coniferous 481 - 110 591 66.2 657.2 State II Broad1eaved 155 796 102 1053 2502.2 3555.2 A 
Total I + II 636 796 212 1644 2568.4 4212.4 73.20 
non I III Coniferous 184 - 192 376 39.0 415.0 i State IV Broad1eaved 52 411 ,30 493 634.6 1127.6 I B 
Total III + IV 236 411 222 869 673.6 1542.6 26.80 
total (1+111) Coniferous 665 - 302 967 105.2 1072.2 
A + B (II+IV) Broadleaved 207 1207 132 1546 3136.8 4682.8 
Grand total 
Coniferous & Broad1eaved 872 1207 434 2513 3242.0 5755.0 100.0 
per cent % 34.70 48.03 17.27 100.0 - - -
Sources: Appendix III-B. 
.. 
...., 
o 
Partially forested land. , 
Table III-B-2.1 shows that 79.2 per cent of partially 
forested land is owned by the State and the other 20.8 per 
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cent is owned privately (by communities, Monasteries, Associations 
and private companies or persons, Appendix III-C). The 
distribution of the partially forest land into coniferous and 
broadleaved species and by the most important species groups is shown 
in tables (III-B-2.1 and III-B-2.2). 
These partially forested areas are areas of once natural 
forests which over many centuri~s have been gradually destroyed by 
man to meet his wood requirements (Ekonomopoulos, 1966). The 
total state area of forests and partially forested land is 4.2 
million Ha or 73.2 per cent and the non state 1.5 million Ha or 26.8 
per cent. 
Broadly speaking, the ownership pattern has several 
implications for forest policy (Hummel, 1977). The state 
forests in Greece are generally in fairly large units and are 
efficiently managed, while the non state forests are highly fragmented. 
In the state forests new policies and new technological advances 
are more easily introduced than in the non state forests. 
The.area under forest in Greece has not been static and has 
changed slowly, table (111-B-2.3). About a century ago the forest 
72. 
area decreased as more land was cleared for agriculture and grazing. 
In recent decades this trend has stopped but another trend has emerged, 
the encroachment for recreation purposes, especially in forests near 
the coast. Under present laws the existing state and non state 
forest holding cannot be transferred to another use except in the 
case of public benefits (e.g. tourism, dams). 
Table III-B-2.3 
Changes in the area under forests. 
percentage of destruction 
of forests. 
percentage by based on 
of fores.ts irrational existing balance 
year or of total clear laws' clear total existing 
'periods area felling felling destruction forests 
1 2 ~ 4 (3+4)=5 (2,-$)=6 
1836 45% 
1836-1899 
-
10% ~ 1900-1910 
-
2% D 10. 6\ 1911-1939 - 3% 
1939-1971 - 0.4% 26% 
1971 - 19% 
Sources: 1. Margaropou1os, P. The forest problem of Greece.GDF 1967. 
2. CEPE~, Programme of Forestry, 1976-1980. 
3. Climate - soils - topography and belts of vegetation. 
The physical factors influencing productivity are fairly 
obvious - climate, soils and topography - and it would be reasonable 
to expect that the productivity influences in forestry are similar 
to those of agriculture but the long-term production period obscures 
the effect of seasonal influences (MacGregor, 1960). 
Climate. 
"The Clouds are our only goddesses: the others are all vain talk." 
(Aristophanes, Clouds 365 by Zimmern, 1911). 
i 
lil 
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The main climatic limitations in land use are excesses'of cold 
rain or aridity (MacGregor, 1962a). The climate of Greece varies 
by regions. In the southern regions and the islands,it is 
Mediterranean while in the northern and the central regions it is 
changeable and continental. 
The annual precipitation is moderate (750-85Omm) but varies 
markedly from one district to another. Generally speaking, it 
declines from north to south from the highland to lowlands and from 
west to east of the mountains, peninsulas and islands. The dry 
season ranges from two until six months and the mean temperature 
is around 17.5 degree C. The climate in Greece is generally 
favourable for fast growth (FAO, 1964). 
Soils. 
The biological productivity of soils must be considered as 
highly relevant to forest policy (Johns~on ~, 1967). Soils 
in Greece are classified in broad groups according to their pattern 
of formation. All soils arise from the weathering pattern of rocks. 
They vary according to their underlying bedrock and the character 
of the vegetation they support. The main rock formations of Greece 
are pre-alpine, alpine and post-alpine. The pre-alpine structures 
are mainly metamorphic but there are also some sedimentary and igneous 
rocks. The alpine and post-alpine structures include mostly the 
sedimentary and igneous structures (Ntafis, 1976). 
The main rock formations'of Greece are shown on geological 
maps but the soil survey is still in the development stage and soil 
maps are only available for certain districts. 
TopOgraphy. 
The topographical factors affect both the costs of extracting 
timber from the forest to the transport network and that of moving 
I 
,,' 
I 
,I 
I ' 
it to mills or other centres (Johnston et al, 1967). The topo-
graphy of mountainous areas in Greece presents many difficulties 
the 
in felling, extracting and in/construction of roads. ' The average 
slope of forest areas ranges between 30-70%. 
Belts of vegetation. 
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The main belts of vegetation in Greece are as follows:- (Ntafis,1976). 
a. Good mediterranean belt of vegetation (Quercetalia ilicis). 
This belt is near the sea and is a hilly and sub-mountainous 
area. The annual precipitation ranges from 250-1000 rom and 
the dry period 4-6 months. 
b. The near mediterranean belt of the vegetation (Quercetalia 
pubescentis) • This is in hilly and sub-mountainous areas. 
The annual precipitation is about 1000 mm and the dry season 
lasts li-2i months. 
c. Belt of the forests fagus, fagus-fir, and mountain coniferous 
d. 
(fagetalia) • This is found in the mountain and sub-alpine 
areas. The annual precipitation is higher than in the previous 
two groups and the dry season lasts l-Xi months. 
Bel~ of the cool coniferous (vaccinio-picetalia). 
also in mountain and sub-alpine areas. 
This is 
e. Belt above the tree line, sub-alpine and alpine areas 
(astragalo-acantholimonetalia). 
4. Losses caused by natural hazards in the forests of Greece. 
The losses in Greek forests from fire, insect attack, disease, 
storms, drought, ice and snow are immense. ECE (1976) pointed out 
that these losses in Greek forests reach 1.0 million cubic meters 
annually. Fire is the dominant force. During the period 1955-1974 
the average area burnt was 12.4 thousand hectares per year from 
forests, partially forest covered area and forest grass land (CEPE 
~, 1976). 
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5. Watershed - protective land. 
Greece has about 500 serious floods and thus forests play an 
important role as a protective land cover, both as a ~irect means 
of protecting the soil against erosion and by controlling water 
run-off. This important function of the forests in Greece limits 
output of wood because of the need to maintain the vegetative cover 
and certain species are especially valuable in this respect. 
6. Agriculture - grazing. 
As has been mentioned above, the expansion of agriculture and 
grazing into forest areas has stopped but wood production is limited 
because grazing is still widely practised and is a serious problem 
in some forest areas. 
7~ Recreation - tourism - wildlife. 
In recent years the use of forests as areasforhunting,recreation 
and tourism in Greece has grown fast. About 0.2 million Ha (0.092 
million Ha as National Parks and the rest as hunting areas) are now 
managed specifically for these purposes. At the moment, the 
standard of management is low, but will improve in the future. 
factors 
For these reasons in the future these / will constrain wood 
production. 
8. Regional distribution of land use. 
Appendix (III-D) shows the distribution of land use by eight 
large regions of Greece. 
c. The status of the forests. 
The present section considers the extent to which the forests 
in Greece have been exploited and the extent and effectiveness of 
the management to which they are subjected. 
1. Forest management. 
Broadly speaking in the mediterranean region the forests play 
a more diverse role than elsewhere in Europe and the differences 
make it difficult to compare this region directly with the other 
regions (FAO, 1964). 
The history of forest management in Greece can be traced back 
to as early as 1899 when the first tables of felling were enacted 
by law BXMB/1899. These consist of simple type of working plan, 
which designated the area to be felled for one year only. Each 
year the tables of the felling plan are revised and about 30% of 
forests are still managed in this way. 
In 1937 the Ministry of Agriculture issued directives for the 
preparation of working plans for all forests in Greece, State and 
private. In 1953 these working plans were completed and still 
remain in force. The duration of the working plans is for ten 
years and they cover about 70 per cent of the forest area. 
A working plan is fundamentally a plan for ordering the 
silvicultural treatment of the woods and for introducing system 
and planning into their cultivation (Hiley, 1954). 
All the important and valuable forests in Greece are covered 
by working plans. The plans are essentially management plans based 
on stock mapping on the forest area on a scale 1 to 20,000, supported 
by a partial enumeration of the more valuable species. These work-
ing plans provided a base for calculations in 1971 of the inventory 
of standing volume, the annual growth rate of the forest resources 
and the allowable cut of standing volume. 
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Forest inventory using aerial surveying and modern statistical 
methods, started about 15 years ago and has probably now been stopped, 
because of a lack of qualified specialists and a lack of funds. 
Although over-mature trees (0.36 M breast diameter and over and 
especially , coniferp constitute 60% of the growing stock, most of 
the forests in Greece are not managed intensively. M&nagement is 
geared to the maintenance of site, prevention of erosion, mainten-
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ance of stream flow, protection of grazing and most important to the improve-
ment of the existing road system available for extraction of round-
wood which is presently in a rudimentary condition (see below). 
From a total of 967 thousand Ha of coniferous forest about 467 
thousand Ha are managed intensively, the remaining 500 tho~sand Ha, 
specially of the species pinus halepensis and pinus brutia are 
managed less intensively, since they produce about 90% fuelwood 
for which there is a falling demand and for which there is no 
industrial use (CEPE ~, 1976). From 1.5 million . Ha of broad-
leaved forests,about 500 thousand Ha are managed as high forest and 
the remainder as coppice with standards. 
The areas of coppice are also a serious problem as they produce 
only small dimension wood and the management of these and of the 
species pinus halepensis and pinus brutia will have to be one of 
the main objectives of future policies. 
Generally of all the forests only about 600 thousand Ha are 
managed to good silvicultural standards and these are state forests. 
All harvesting in these well managed state forests is done by the 
Forest Service. The fact that the type of working plan currently 
in force was enacted 25 years ago and includes many restrictions, 'on 
management of the forests means it is time to revise them as economic 
conditions have changed so rapidly in Greece. 
2. Plantations. 
From a general standpoint man-made forests possess the most 
important characteristics for economic wood production. These 
characteristics may be summarised as follows:-
a. Suitability of the wood produced for the end purposes proposed. 
b. Homogeneity and size of growing stock. 
c. Large volumes per unit area, allowing intensive working and 
short logging hauls, and, ' 
d. Accessibility in relation to markets (Roche, 1974). 
Even though the first plantation in Greece was established in 
1880 (Grispos, 1973), planting has been carried out only on a very 
small scale to date, compared with existing total forest and 
partially forest areas. By the end of 1949 (Appendix III-E), the 
total area under forest plantation was 24990 hectares and by 1974 
this had increased to 141,367 hectares. One part of these plant-
ations are located within existing forest areas and the other part 
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on bare of scrub-covered land. Actually, only about 28,000 hectares 
of conifers had been planted by the end of 1971 and no significant 
volumes of roundwood can be expected from these plantations until 
1985 (Fraser, 1972). 
The main tree species in use in coniferous plantations in Greece 
are pinus nigra, Abies chephalonica, Abies hybridogenus, and Fagus 
silvatica (broadleaved) in the mountainous areas, and pinus radiata, 
pinus brutia, pinus halepensis and poplar at the lower elevations. 
Spartium and Acacia are used for the prevention of erosion. 
The success of plantations depends on a number of factors, the 
most important of which are the species, the soil, climate and the 
care given to maintenance. 
In the selection of species for planting emphasis should be 
given to the assessment of genetic variation, especially with 
exotics (Roche, 1974), tolerance to climatic variations, resistance 
to diseases, growth patterns, timber quality and other attributes. 
Many of these aspects were not properly studied in Greece and results 
in many cases have not been encouraging. This can be attributed 
to the haste to get spectacular results and to the lack of specialists. 
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As can be seen in Appendix (III-E) the areas planted each year have 
fluctuated considerably, as ha$'- investment in plantations. 
Annual rates of planting and investment in plantations'are summarised 
by sub-periods in table (III-C-2.l). 
Table III-C-2.1 
Average levels of planting and investment in plantationsby sub-periods. 
Avera~e. 
invest-
invest- ment in 
annual ment in planta-
invest- invest- annual planta- tions as 
ment in ment in growth tions % of tota .. 
planta- planta- rate of as % of invest-
area tions tions invest- output ment in 
planted ml. drs. per Ha. ment of forestry 
I periods p.a. Ha. iUf ft,'us th.drs. per Ha. forests sector. 
1 2 3 4 5 6 7 
1950-1974 q682 n.a. n.a. n.a. n.a. n.a. 
1950-1960 7518 n.a. n.a. n.a. n.a. n.a. 
1960-1970 4003 35.8 9.80 8.2 4.2 22.5 
1965-1974 3691 41.6 11.8 9.2 5.6 19.7 
Source: Appendix III-E. 
From this table it can be seen that: 
a. Annual planting rates declined from period to period. This 
can mainly be attributed to the lack of workers since as,was shown 
in Chapter I the rural population has declined and many 
Greeks, mainly from mountainous areas, emigrated. 
b. The average annual growth rate of investment per hectare in 
the period 1960-1970 was 8.2% and in the period 1965-1974 was 
9.2%. This high rate of growth of real costs per hectare 
can be attributed,to the following factors:-
, ' 
1. To the decline in plantation areas and high wages for 
workers and high transport cost to move the workers from place 
to place. 
,. 
2. To the short-term investment programmes for plantations which 
need to be planned over long periods. 
3. The increasing expenditure on establishment and m~intenance of 
nurseries and on items of equipment such as cars and machines 
which are designed to mechanise plantation activities. 
3. Growing stock and net growth. 
Growing stock is the volume of all the trees growing in the 
(1) 
forests and net growth the annual increase in volume 
of all the trees. As can be seen in table (III-C-3.1) in 1971 the 
total growing stock was 150 million cubic meters while the total net 
annual growth amounted to 4.00 million cubic meters. 
For coniferous forests the growing stock was 77 million cubic 
80. 
meters, c9rresponding to an average stand density of 112 cUbic meters 
per hectare, while the net annual growth amounted to 1.94 million 
cubic meters, equivalent to 2.82 cubic meters per hectare. 
Broadleaved forests, except evergreen broadleaved, contained 
a standing volume of 52 million cubic meters corresponding to a stand 
density of 69 M3 per hectare, while the net annual growth was 1.61 
million cubic meters equivalent to 2.12 M3 per hectare. The same 
table shows comparable statistics for evergreen broadleaved and 
other woodlands. 
The over-mature trees of 0.36 M breast diameter and over 
(especially conifers) constitute 60% of the growing stock and thus 
can be classified as over-mature volume (CEPE et al, 1976). 
Footnote: 
(1) Net increment, is growth which has been reduced by natural mortality. 
Thus net growth = gross growth minus natural mortality. 
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Table 1II-C-3.1 
The total and per hectare, growing stock, net annual increment and 
annual allowable cut. Based on the inventory of working plans of 1971 • 
• growing stock annual allowable cut 
increment thousand M3 
forecasts 
total total per forecasts by approba 
in per in unit. py tions of 
million unit million M3/Ha . working working 
tree s~ecies M3 M3/Ha. M3 plans plans. 
1 2 3 4 5 6 7 
Abies 38.90 160 0.95 3.90 
- -
Picea 0.80 320 0.03 12.00 
- -
(/) P.Halepensis 12.30 54 0.33 1.45 
- -:l 
0 P.brutia 4.40 58 ~ 0.13 1. 73 - -Q) P.Nigra 18.50 148 IHH 0.42 3.36 - -OM Miscellaneous 2.10 144 0.08 5.52 - -s:: 
0 
CJ 
total 77.00 112 1.94 2.82 728 980 
Quercus 21.30 43 0.83 1.66 - -
'tl Fagus 27.90 153 0.67 3.68 - -Q) Miscellaneous 2.80 37 0.11 1.45 - -> 
- co 
Q)H 
..-iH 
'0 total 52.00 69 1.61 2.12 1171 1581 co 
0 
~ 
~ evergreen 4.00 11 0.13 0.36 79 107 
total I + II 133.00 73 3.68 2.04 1978 2670 
other woodland 
H (partially H 
H forest covered 17.00 - 0 .. 32 
-
392 532 
. -area) -.. - - - A.-" .- .. -
Grand total 1+1I+I1I 150.00 - 4.00 - 2370 3200 
Sources: 1. CEPE_Ministry of Agriculture (Directorate General 
of Forest) Programme of Forestry 1976-1980, Athens, 1976. 
2. ECE/FAO. European timber trends and prospects 
1950-2000, Geneva, 1976. 
Within an area the growing stock per hectare is of course not 
uniform and can range widely. In g~neral, growing conditions in 
normal Greek forests would sustain a growing stock ranging from 
3 3 140-300 M /ha averaging about 220 M per hectare. However, the 
existing average growing stock per hectare is a long way below the 
potential. Appendix~II-F) shows the distribution of growing stock 
(except the growing stock of other woodland) by eight large regions 
of Greece. 
4. Allowable cut. , 
On the basis of the 1971 inventory the annual allowable cut 
of the standing volume amounted to 2.37 million cubic meter~, table 
(III-C-3.l) or 1.58 per cent of the total growing stock or 59.3 per 
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cent of the total annual net growth. About 728 thousand cubic meters 
of the allowable cut is of coniferous species which comprise 0.94 
per cent of the growing stock and 37.6 per cent of the annual net 
growth. The allowable cut of broadleaved species is 1171 thousand 
cubic meters which consists of 2.25 per cent of the growing stock 
or 72.7 per cent of the annual net growth. The remaining 471 
thousand cubic meters of allowable cut is from evergreen broadleaved 
species and partially forested areas. The above figures on allow-
able cut are based on forecasts in working plans which have been 
prepared locally by foresters. These working plans are submitted 
to the Ministry of Agriculture for control by specialists. These 
specialists have. the power to increase or decrease the allowable 
cut. In practice this approbation of working plans has resulted in 
a 20-50% increase in volume of the allowable cut given above. Thus 
the total annual allowable cut of the standing volume amounted in 
1971 to 2.37 million cubic meters plus 35% which is approximately 
equal to 3.20 million cubic meters or 2.13 per cent of the total 
growing stock or 80% of the annual net growth. On the basis of 
these rev~sed figures the allowable cut of conifers is approximately 
980 thousand cubic meters which comprises 1.27 per cent of the growing 
stock and the remaining 2.22 million cubic meters of allowable cut 
is from broadleaved, evergreen broadleaved and partially forested areas 
and comprises 3.04 per cent of the growing stock. 
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5. Wood production. 
As can be seen in Appendix (III-G) - figure (III-C-5.1) - the 
total wood production in 1950 was 4.0 million cubic meters as compared 
with 2.4 million cubic meters in 1974. In fact, during the period 1950 
to 1974 there was an average annual fall in wood production of 1.85%. 
In the same period the average share of sawlogs (including veneer logs)' 
and small dimension wood (including wood for particleboard, fibre-
board and fuel) comprised 9.5% per annum and 90.5% of total wood 
production respectivelr. In this period production of saw logs 
increased, growing at a rate of 4% per annum, while small dimension 
wood fell by an average of 2.5% per annum. These trends in wood 
production are analysed by sub-period in table (III-C-5.l). In 
practice these wood production figures overstate the importance of 
saw logs in total wood production. This is because in many operations 
only the saw logs are harvested and the small dimension wood remains 
in the forests. This is because there is insufficient demand for 
fuelwood, partly because of the high cost of its extraction 
(Haralampous, 1965). Comparing the quantities of allowable cut 
and removals of wood from forests it can be seen that in the period 
since 1950 the falling production of wood has firstly fallen below 
the net increment of forests (around 1965) and during the 1970's 
has fallen below the level of the allowable cut (3.2 million M3). 
In fact, the overcutting in the period to 1970 was more apparent 
than real for the following reasons:-
a. In the period 1950-1960 there was clear felling of coppice 
with the aim of transferring forest land to other uses such 
as agriculture. 
b. Forests were cut to provide land for roads, dams for hydro-
electric power, and power and telegraph lines • 
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c. The production of poplar is ngt included in the allowable 
cut figures but is included in the wood production figures. 
Table III-C-5.1 
Average share of saw logs and smallwoodin total wood production by 
sub-periods (+~, M'). 
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Saw logs small dimension wood total wood production 
average average average 
% of % of 
total total 
annual wood annual wood annual 
absolute growth prod- absolute growth prod- absolute growth 
periods figures rate % uction figures rate % uction figures rate % 
1 .2 3 4 5 6 7 8 9 
1950-1974 336 3.98 9.49 3470 -2.50 90.51 3806 -1.85 
1950-1960 262 5.45 6.02 4092 +0.05 93.98 4354 +0.33 
1960-1970 361 4.23 9.92 3329 -2.65 90.08 3690 -1.95 
1965-1974 419 4.12 13.79 2707 -5.07 86.21 3124 -3.95 
1970-1974 471 -1.43 16.513 2335 -8.39 83.07 . 2806 -7.09 
Sources: Appendix III-G 
Summarising the wood production position it can be said that (a) there 
has been an unused balance of wood in the last decade of 100 tho M3per annum 
3 per annum the 
and in the last five years of 400 tho M /compared with/allowable cut 
of 3.2 million M3 or compared with revised supply projections 480 and 
800 tho M3 respectively (see below). 
b) The fall in wood pro4uction can be attributed to the high cost 
of wood production, to the lack of forest roads (see below) and 
mainly to the falling demand for small dimension wood. Thus from 
the silvicultural view-point the forests of Greece are not managed 
intensively although over-mature trees constitute. 60% of the growing 
stock • 
6. Forest roads and logging methods. 
Important aspects of wooq production in Greece are the lack of 
forest roads and the age-old practice of incomplete harvesting of 
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the wood resources. As can be seen in Appendix (III-H) in commercial 
forests (2513 thousand hectares> the road density in 1951 was 0.013 
meters per hectare as compared with 2.900M/Ha in 1974. Thus during 
the period 1951-1974 there was a substantial improvement in road 
access to Greek forests and this development by sub-periods is shown 
in table (III-C-6.1). 
Table III-C-6.1 
Development of forest roads, density and investment in forest roads 
in Greece by sub-periods. 
average 
growth growth cost of investment investment 
rate of rate of road in roads in roads as 
road investment lM/Ha drs. as a % of % of total 
density in forest at 1958 GDP in investment 
periods in forests roads prices forestry in forestry 
1 2 3 4 5 6 
1951-1974 31.B7 ':.54.64 101 5.4 33.0 
1951-196Q 58.04 123.22 51 1.40 31.6 
1960-1970 11.28 . 12.65 123 6.5 32.6 
1965-1974 10.87 12.99 141 9.5 33.90 
Sources: Appendix III-H. 
The roading density is dependent on the types of logging 
equipment used, the material being produced, the method of extracting 
and especially the topography (Chavasse, 1967). Comparing the 
density of forest roads in Greece (which in 1974 was 2.9M/Ha or 1 
mile/per 1371 acres) with some theoretical approaches to roading 
be seen 
densi ties I table (III-C-6. 2 H t can / that the road system in Greek 
forests is presently in a rudimentary condition. This is because 
the investments in forest roads have been insufficient 0 , The 
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investment in forest roads is shown in Appendix (III-H), and it can be seen 
that the investments in forest roads in 1951 amounted to 367 thousand 
.. 
drachmas as compared with 74.7 million drs. in 1974. Table (III-C-6.1) 
shows by sub-periods, the average annual growth rate of investments 
in forest roads, the average rate of investments per 1 meter/Ha 
and the percentages of investments in forest roads of the value 
added af forests and of total investments in the forestry sector. 
In harvesting there is a considerable waste of wood. Felling 
by bow-saw and axe have been replaced by power saws in a significant 
proportion of the forests but axes are still the main means for 
branching and barking and horses for Skidding. The delay of 
mechanisation of harvesting can mainly be attributed to the steep 
terrain of many Greek forests, the inadequacy of the forest roads 
and the lack of specialists and of encouragement to foresters. 
Table III-C-6.2 
Theoretical optimum densities of forest roads in different countries. 
Country -
Authors. Optimum density. 
1 2 
1. France From 1 mile: 330 acre to 1 mile: 400 acre or 
Chesnau. from 12.0S/Ha to 9.94 M/Ha. 
2. Britain From 1 mile: 180 acre to 1 mile: 160 acre or 
Grayson from 22.094 M/Ha to 24.856 M/Ha. 
3.Czechoslovakia Level ground: from 1 mile: 560 acre to 1 mile: 
Staud. 500 acre or from 7.102 M/Ha to 7.954 M/Ha. 
Hilly country: from 1 mile: 500 acre to 1 mile: 
280 acre or from 7.954 M/Ha to 14.203 M/Ha. 
Mountainous: from 1 mile: 400 acre to 1 mile: 
220 acre or from 9.942 M/Ha to 18.077 M/Ha. 
4. East German:l 1 mile: 210 acres or 18.938 M/Ha. 
Strehlke 
S. Austria From 1 mile: 170 acres to 1 mile: 120 acres or 
Schonauer from 18.077 M/Ha to 33.142 M/Ha 
Greece. Existing density in 1974 1 mile: 1371 acres or 2.9 M/Ha 
Notes: Optimum density see Appendix III-I. 
Sources: Chavasse: Forest roads, standards, density timing and costs: 
New Zealand Journal of Forestry 12(2): 125-144 (1967). 
7. Value of output of Forestry (value added). 
Forest output in Greece is valued at roadside and the added 
,,.ictS 
value of wood production is roadsid~inus the cost of harvesting 
(Geronimakis 1965). In 1974 the added value of forestry output 
(Appendix III-J) amounted to 648 million drs. (at 1958 prices) as 
compared with 655 million drs. in 1950. As can be seen in table 
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(III-C-7.1) during the period 1950-1974 forestry contributed 0.84 per 
cent(average) of total GDP and 3.25% of the GDP of the primary sector. 
In the same period the annual growth rate (average) of forestry output 
was 0.25 per cent. The annual growth rate (average) of forestry output 
and the contribution of forestry to total GOP and to the output of the 
primary sector are summarised by sub-periods in table (III-C-7.1). 
These figures show that the contribution of forestry to GDP has gradually 
declined. 
Table III-C-7.1 . 
. 3 
Gross value of forestry output and value added per cubic meter (drs/M ) 
at 1958 prices by sub-periods. 
average 
as percentage 
-value added annual growth 
annual of GDP of per cubic rate % of 
growth of total primary meter3 va1ue3added periods rate% GDP sector drs/M ~er M 
1 2 3 4 5 6 
1950-1974 0.25 0.84 3.25 220.90 2.29 
1950-1960 4.32 1.18 4.05 191.35 4.32 
1960-1970 -1.90 0.71 3.10 234.71 0.13 
1965-1974 -3.42 0.44 2.21 244.22 0.93 
Sources: Appendix III-J. 
This decrease in forestry's contribution td GDP can be 
attributed to the decrease of wood production (table III-C-5.1). 
Table (III-C-7.1) also shows the added value per cubic meter by 
sub-periods. Thus in period 1950-1960 the added value per cubic 
meter was 191.35 drs. (at 1958 prices), it increased to 234.71 
89. 
drs/M3 in period 1960-1970 and to 244.22 drs/M3 in period 1965-1974. 
8. Employment in Forestry. 
.. 
Figures in table (III-C-8.l) show that in 1961 (census year) 
the economically active population in forestry was 11.5 thousand 
workers or 0.32 per cent of the total active population. This 
declined to 9.4 thousand workers in 1971 (census) or 0.29 per cent 
of total active population. In this period there was an average 
the 
decline of/economically active population in forestry of 2~03% 
per annum. 
Table III-C-8.1 
Economically active population in Forestry. 
1961 1971 
as percentage as percentage 
of , of of 
total primary 1961-1971 total 
active sector annual active 
thousand popul'" employ- growth thousand popul-
branch Ipersons ation ment rate % persons ation 
1 2 3 4 5 6 7 
, 
Forestry 11.5 \ 0.32 0.59 -2.03 9.4 0.29 
Sources:l.(NSSG,1962) Results of the population and housing census 
of 19th March, 1961 (for year 1961). 
2. CEPE et al (1976) Programme for Forestry 1976-1980 
(for 1974, 8.8 thousand persons) and figures for 
1971 have been calculated by interpolation between 
the years 1961-1974. 
9. Investment in Forestry. 
The gross fixed asset formation in forestry (Appendix III-K) 
rose from 2.3 million drs. in 1951 (at 1958 prices) to 157.2 
million drs. in 1974. During this period the average share of 
of 
primary 
sector 
employ-
ment 
8 
0.71 
investments in forestry was 0.4% of total investments and 3.21% of 
investments in the primary sector. The average annual growth 
rate of investment in forestry was 29.7%. In the same period the 
ratio of gross fixed asset formation to the added value . 
of forestry table (III-C-9.1) was 15.9% (average) compared with 
, 
22.3% of gross fixed asset formation to the output in the economy 
as a whole, table (I-C-6.1) of Chapter I. 
Table III-C-9.1 
Gross fixed investment in forestry by sub-periods. 
average 
annual as percentage of 
growth primary GDp· 
rate total sector of 
Iperiods % investment investment forestry ( 1) 
1 2 3 4 5· 
1951-1974 29.70 0.40 3.21 15.87 
1951-1960 69.33 0.30 2.45 4.58 
1960-1970 8.98 0.53 3.83 19.99 
1965-1974 2 •. 78 0.41 3.62 27.51 
Sources: Appendix III-K 
The above figures show that not only is the share of investment in 
forestry small but that forestry's ratio of investment to output 
has been lower than in the economy as a whole. Although, broadly 
speaking forests are not merely a renewable resource but a 
multiple resource (Steenberg, 1968), Greek governments have 
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given little attention to forest investment when it can be appreciated that: 
a. The natural losses in Greek forests reach about 1 million cubic 
meters annually (about half the level of production). 
b. About 60% of the growing stock is classified as over-mature 
and the forests need renewing. 
the 
c. About 400 to 800 thousand cubic meters of ;allowable cut is 
not cut per year. 
d. During the period 1950-1974 imports of forest products 
accounted for 7.0% (average) of the total value of all 
(1) Footnote: The increasing percentage of investment to GDP of 
forestry since 1951 is misleading because the added value of 
forestry has declined as a result of falling wood production. 
imports ofggids; d nd., 
e. The deficit of balance of payments of forest products increased 
'" 
tenfold in the same period, while in the economy as a whole 
the deficit rose fivefold. 
10. Balance of payments of forest products. 
As can be seen in Appendix (III-L) the foreign exchange 
earnings from exports of forest products amounted in 1950 to 26 
million drs. (at 1958 prices) compared with 500 million in 1974. 
In the same years imports of forest products amounted to 282 
million drs. and 3326 respectively. During the period 1950-1974 
the imports and exports of wood based products comprised on average 
7.0% and 2.10% per annum of total imports and exports of goods 
respectively. The deficit on the balance of payments of wood based 
products during the 
the deficit 
of/balance of goods 
above period comprised 11.3% per annum (average) 
defi.cit. 
and 14.7% of total balance of payments/ "Lne 
trends by sub-periods are summarised in table (III-C-10.1) and show 
that the respective shares of both imports and exports of wood based 
products of total imports and exports of goods have gradually 
declined. The exports of wood based products were mainly of resin 
in the period 1950-1974. 
Table III-C-10.1 
I mports an d E xports 0 f f diG orest pro ucts n reece b ub )y S • d -perl.O s 
average 
as percentage of total 
imports exports .f/f,{"'" " balance' .cf~tC'-I ''1 ba ance 
oeriods of Roods of goods of goods of payments 
1 2 3 4 5 
1950-1974 6.98 2.10 11.26 14.68 
1950-1960 7.38 2.77 12.10 14.50 
1960-1970 7.06 1.80 11.07 15.16 
1965-1974 6.52 1.34 10.65 14.77 
Sources: Columns 2, 3, 4 and 5 have been calculated from columns 
3, 5, 7 and 8 respectively of Appendix III-t. 
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11. Contribution of the Greek forest economy to total economic 
activity. 
, 
The contribution of the forestry and wood using industries 
(wood and cork, wooden furniture and fixtures, manufacture of paper) 
to the economy as a whole is shown in table (III-C-ll.l). 
Table III-C-ll.1 
The contribution of forestry and the wood-using industries to the 
tota 1 economy. 
Forestry wood-using total forest 
industries economy 
years % of % of % of 
or absolute total absolute total absolute total 
item Iperiods figures output figures ou~ut figures ou~pu1 
1 2 3 4 5 6 7 8 
YattAe aJJeli, 1 1963 996 0 •. 91 1150 1.05 2146 1.96 
million 2 1963-1970 drs. at 
annual -3.36 - 13.82 - 7.80 -1958 prices growth 
rate % 
3 1970 784 0.43 2846 1.57 3630 2.00 
employment 1 1963 11.0 0.31 51.0 1.43 62.0 1.74 
thousands 
2 1963-1970 
annual -2.03 1.43 - 1.00 -
growth 
rate % 
3 1970 9.50 0.29 57.0 1. 72 66.5 2.01 
Sources: 1. For forestry from Appendix III-J.for output and from 
table III-C-8.1 for employment which has been 
calculated by interpolation between the years 1961-1971. 
2. For wood-using industries from table II-C-S.l of 
Chapter II. 
the 
In 1963 and 1970 the .. value added of/output of forestry 
and the wood-~sing industries comprised 2% of the total output of 
the economy. During the period 1963-1970 the average growth in 
the forest economy as a whole was 7.8% per annum compared with 7.5% 
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per annum of the total economy. In 1963 the labour force of the 
forest economy as a whole comprised 1.74\ of total employment and 
, 
by 1970'this share had increased to 2.01%. The employment in the 
forest economy as a whole grew by 1.0% per annum between 1963 and 
1970 compared with a fall of 1.04% per annum in the economy as a 
whole. An important point worth stressing is that the sectors 
growing contribution is entirely due to industrial use of the resource 
and the employment this has generated. 
12. Distribution and ownership of forests in the European 
Economic Community and Greece. 
As can be seen in table III-C-12.1 Greece is well endowed 
with forests compared with EEC countries. Greece ranks first 
with France in terms of forest area per head of population and has 
the highest proportion of state forests of the countries listed and 4f' 
lowest percentage of private forests. Also, Greece has a signif-
icant percentage of partly forest covered area (24.5%) of her total 
land of which(79%) is state .• owned. 
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Table III-C-12.1 
Distribution and ownership of forests in the European Economic 
Community and Greece. , 
Forest area Areas ··th.· Ha 
total As % other 
.1(_ of land Ha public 
countries Ha area per head State bodies private 
1 2 3 4 5 6 7 
Belgium 615 20 0.06 .. 75 220 320 
Denmark 470 11 0.09 135 50 285 
German Fed.Rep. 7200 25 0.12 2250 1800 3150 
France 14400 29 0.28 1400 2500 10500 
Ireland 330 .4 0.09 250 
-
80 
Italy 6300 21 0.12 350 2150 3800 
Luxembourg 75 32 0.24 5 30 50 
Netherlands 310 8 0.02 85 50 175 
United Kingdom 2020 8 0.04 880 - 1140 
EEC 31900 21 0.12 5430 6800 19500 
(17%) (22%) (61%) 
Greece 
Forest area 2,513 19 0.29 1)644 .. 669 .. 200 
(65%) (27%) (8%) 
Partly 
forest area ~42 24.5 0.37 2, 568 ·492 182 
(79%) (15%) (6%) 
Total forest 
area 
Greece 5)755 43.5 0.66 4,212 1,161 "'.382 
(73%) (20%) (7%) 
Sources: EEC countries: Forestry policies in the European 
Community and their implications, Hummtt(1977), 
Scottish Forestry, vol 31. No.3, Ju1y,1977. 
Greece: from Appendices (III-A), (III-B) and (III-C). 
.' I 
i 
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13. Summary • 
The land use pattern of Greece and the status of the forests, 
, 
growing-stock, annual net increment, allowable cut by categories -
coniferous, broadleaved and evergreen broadleaved - are shown in 
diagram III. 
the 
In 1963 and 1970 the . value added of/output of forestry 
and the wood-using industries comprised 2% of the total output 
of the economy. In the same years the labour force of forest 
economy comprised 1.74% and 2.01% of the total economy respectively. 
Important points worth stressing are that: 
a. The sector growing contribution is entirely due to industrial 
use of the resource, 
b. A surplus of exploitable wood is accumulating. 
c. The total forest land - forests, partly forest covered 
areas and forest grass land - comprises 62.4% of total 
land area in Greece, 
d. Of this total forest area,partially covered forest,areas, 
grass land and coppice account for 84.16%, high forests for 10.58%, 
and two storied forests for 5.26% of the resource. 
e. A high proportion of the forest land (73%) is owned by the state. 
i I 
" 
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CHAPTER IV 
THE FUTURE DEMAND FOR FOREST PRODUCTS IN GREECE. 
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CHAPTER IV 
THE FUTURE DEMAND FOR FOREST PRODUCTS IN GREECE. 
, 
A. Introduction. 
"It is a characteristic weakness of shoddy scientific method 
to make predictions into the future on the basis of relationships 
that may have existed in one policy context but which will clearly 
be completely different in a transformed policy context" (Beckerman, 1976). 
In drawing up a plan for forests and forest industries of Greece 
for ~e next fifteen years a necessary ingredient is a forecast of 
the future consumption of wood. 
Wood and Fildes (1976) defined forecasting as an attempt to 
create a bridge that links data we currently have with data we would 
like to have but cannot obtain directly. 
Forecasts of consumption are, in general, based on the relation-
ship between consumption and one or more factors influencing consumption, 
e.g. income, price, population trends. One method of forecasting is to 
use an appropriate mathematical function to correlate consumption with 
these causal factors. 
Forecasts of the consumption of forest products in Greece have been 
made by Damalas (1976) and CEPE et al (1976). Damalas' forecasts were 
made in terms of the roundwood equivalent of individual products. These 
were based on regression analysis of forest products consumption and in-
dices of income. Forecasts by CEPE et al were calculated on the basis 
of recent estimates of income elasticities for forest products but no 
details of the calculations or assumptions were given. Both sets of 
forecasts were examined but considered to be deficient for use in this 
study mainly because details of the methodology were not available and 
also some of the results were considered to be illogical. 
In the present study future consumption levels have been forecast 
for the following products: 
Sawnwood; Vene:r.and plywood; Particleboard and fibreboard; Newsprint; 
Printing and WI'ltlng paper; Other paper and paperboards; Poles and pitprops; 
Fuelwood (including wood for charcoal. 
98. 
The forecasts are based on extrapolations of the historical 
relationship between consumption of these products and a~ GDP, b) time~ 
In both cases aggregate and per capita data have been used. The 
data base is the period 1950-1974. 
B. Factors affecting consumption of wood products. 
Hair and Josephson (1971) pointed out that the 'main factors 
determining demand for timber products are:-
a. Population 
b. Economic acti vi ty 
c. Technology 
d. Institutional changes 
e. Relative prices of timber products 
and 
f. Availability of timber supplies 
Population is a measure of the number of consumers of such goods 
as houses, furniture and paper products. The size and structure 
of the population is also the major determinant of the size of the 
labour force which, with labour productivity and hours worked, deter-
mines the level of economic activity. Economic activity as measured 
by gross national product or some component such as construction or 
manufacturing output is considered a major determinant of demand, not 
only for timber products but for other materials as well. 
Technology is considered important because it is a basic 
determinant of the productivity of the labour force and hence of 
the level of economic activity. 
. Changes in technology also influence the substitutability, 
availability, relative cost, performance and saleability of timber 
and competing materials in various end uses. 
Institutional factors such as shifts in the rural-urban 
distribution of the population or building codes, likewise have major 
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impacts on demand for many timber products. For example, increasing 
urbanization contributes to a large increase in the propbrtion of 
multi-family dwelling units. Growth in economic activity and 
population tend to increase the demand for most timber products and 
demand curves shift to the right. Some technological and institutional 
changes have reduced demand for products such as fuelwood and mining 
timber. In other cases such as the development of new-pulp processes 
and products. improvements in plywood, new technology results i~major 
increases in demand for timber. 
Pringle (1971) pointed out that substitution presents a problem 
in forecasting. There are two aspects of substitution. The first 
is the substitution of wood products by non-wood produc~s (steel, 
aluminium, concret~, plastics, other fibres), the second is substitution 
of wood by other wood products (of solid wood by reconstituted and 
other wood products). The likelihood of substituten of wood by other 
materials has been examined particularly by Dawkins (1969) who argues 
that over the next fifty years wood will be reduced to the status of 
a luxury good. 
Gibson (1971) and Sunley (1971) have examined the competitive 
position of wood in different contexts. Both of these indicate that 
there are likely to be further incursions by plastic and other materials 
into traditional wood markets; they also indicate that wood should 
be able to hold its own in many markets providing attention is paid 
to certain vital aspects . (Stern, 1973). An interesting theory 
about wood substitutes has been advanced by Runeberg (1969), who 
suggests that wood substitutes may increase rather than decrease demand 
for wood, since timber may be complementary to substitutes through 
its use as a fixing material (Watt, 1973). 
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C. Methodology. 
\ Spencer, Clark and Hoguet (1961) mention four groups of forecasting 
methods classified according to the forecasting technique, namely:-
a. Naive methods: these include forecasting based on mere guesses 
or simple extrapolations of historical data. 
b. Barometric techniques: these are based on the idea that future 
development can be predicted from certain happenings in the 
present by using statistical indicators (selected time series) 
as a barometer. 
c. Opinion polling: these are designed to ascertain such factors 
as businessmen's intentions regarding investments in new plants 
or consumers' buying plans. 
d. Econometric methods: these are based on the idea that changes in 
economic activity can be explained by a set of mathematical 
relationships between economic variables. 
Hair (1967) describes four econometric methods: 
a) Input/output models or Leontief models 
b) Multi-equation models (with two or more equations) 
c) Single equation or regression models 
d) Graphical models. These are the simplest way to make a 
projection. 
Gregory, Hair, Vaux ~ (rlIFRO, working group 4 1971) pointed 
out that generally the most advanced forecasting method is the applic-
ation of econometrics and there are various principles according to 
which econometric models can be constructed. A mathematical model 
is specified to express the nature of the relationships between the 
variable to be explained (dependent variable) and. a set of explanatory 
(independent) variables. The parameters of the model will then be 
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estimated on the basis of time series or cross-sectional data. The 
model thus takes the form of an equation or system of eq~ations that 
seem best for describing the observed set of relationships and are in 
conformity with economic theory and statistical analysis. 
The future course of the dependent variable will then be predicted 
on the basis of estimated relationships. This method of course, 
requires that the independent variables be observed or predicted before 
the dependent variable can be estimated. In general, the factors 
most likely to affect demand for a commodity are price, income and 
population. The price factor may on the one hand cause substantial 
changes in end-use patterns through competition from substitutes and 
on the other lead to the use of the product as a substitute for others. 
Unfortunately, the lack of adequate and comparable price data 
on wood products precludes any quantitative analysis of the price 
effect on consumption in the present study. Madas (1974) pointed 
out that in the postwar period the price situation of the wood-based 
products seems to have stabilized in the sense that their real prices 
did not change substantially and some of them even declined. Arnold 
(1968) expresses the view that the prices of wood have not changed 
over time at anything like the rate at which incomes have changed. 
(These were all referring to the pre-1973 situation). 
Jackson (1974) comments that where there are no close substitutes 
the price of the product itself may not be the most useful one to 
investigate. For example, the price of newspapers is probably more 
relevant to newsprint consumption than is the price of newsprint. 
\ 
The fact that income elasticity is usually much higher than price 
elasticity means that income is a far more important variable in the 
analysis and projection of forest products consumption than is price 
(Cherucat 1973). Westoby (,1962) has also observed that in estimating 
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demand trends for forest products the main variable to be taken into 
account, as in the case of all other products, is income'and that 
economic growth brings rapidly increasing requirements for forest 
products in countries with low incomes. Population change may be 
taken into account in estimating demand trends for forest products 
by the use of per capita data. 
Forecasts of the consumption of forest products presented in 
this thesis are based on investigating four basic relationships. 
a. Consumption as a function of aggregate GDP. 
b. Per capita consumption as a function of per capita GDP. 
c. Aggregate consumption as a function of time. 
d. Per capita consumption as a function of time. 
Thus the relationship between one commodity (dependent variables) 
and the selected independent variables is determined by regression 
analysis and it is possible to use a single equation of the general 
form Y = f(X) where:-
Y = the dependent variable 
x = the independent variable or variables 
f(X) = a specified relationship between the dependent and 
independent variables. 
This model, commonly called a regression equation has been frequently 
used for making long-run projections (Hair, 1967). 
Using the above model, the following a forms of equations were 
tested in this study for every wood-based product. 
are:-
1. 
2. 
3. 
Simple linear regression 
Semi-logarithmic 
Quadratic 
Y =: a+bX 
log Y = a+bX or Y 
e 
Y = a+bX+CX2 
These equations 
a+bX 
= e 
4. Semi-log-quadratic log Y = e a+bX+CX
2 
or Y = e 
atbXtcX2 
5. Logarithmic log Y = atblog X , e e 
6. Semi-logarithmic Y = a+blog X e 
Hyperbolic 1 7. Y = atb(x) 
b 
B. Log-inverse b Y ea+x logeY = atx or = 
The values of the constant term and the regression coefficients 
are estimated using the method of least squares. This is the most 
commonly used estimating procedure although it sometimes yields biased 
I 
values, (Rao, 1972). The influence of each independent variable is 
shown by the coefficient of the independent variable and its statist-
ical significance is measured by the ratio ~f the coefficient to its 
standard error (shown in brackets) below the regression coefficients 
(see below). The mUltiple correlation coefficient (R2) measures the 
degree of success obtained in explaining the total amount of variation 
in the dependent variable using the independent variables in any 
particular regression equation. The closer the value of this correl-
ation coefficient to 1.0 the higher the explanatory power of the 
regression. Finally, the Durbin-Watson (d) statistic is recorded 
in order to identifY the presence or absence of any residual trend. 
I 
This is an important statistic to calculate in econometric work based 
on data for a run of years, since if there is significant serial 
correlation in the residuals (that is the differen~e between the 
actual value of the dependent variable in a particular year and the 
calculated value for that year), the equation cannot be regarded as 
satisfactory (Grayson, 1969). 
The fundamental general assumptiomof the forecasts which follow 
are that: 
a) There will be no significant change in the relationship 
between the prices of wood products and the prices of their 
nearest substitutes. 
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b) The same relationship between changes in consumption variables 
and changes in income (GDP) will apply in the futura as during 
the period 1950-1974. 
c) Technological progress in the wood-using industries will keep 
level with industries producing competitive products. 
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The projections of future consumption have been made for particular 
years namely 1980, 1985, 1990. The following assumptions are made 
about future growth of population and GDP. 
a. Population growth will be as specified in Chapter I, table I-C-3.7. 
b. GDP growth will be as projected in Chapter I, table I-C-5.5. 
Table IV-C-l.l below summarises the population in the forecasting 
years and two alternative levels of total and per capita GDP, low -
based on a 5% annual growth and high - on a 6.5% per annum growth. 
Table IV-C-l.l 
Population and two alternative levels of total and per capita GDP at 
1958 prices in forecasting years. 
lForecasting Total GDP per capita GDP 
r,rears Population million drs. drachmas 
low hip;h low high 
1 2 3 4 5 6 
1980 9186 295605 340655 32180 37084 
1985 9417 377275 466727 40063 49562 
1990 9645 481509 639475 49923 66299 
Sources: 1. Column (2) from table I-C-3.7, Chapter I. 
2. Columns (3, 4, 5, 6) from table I-C-5.5, Chapter I. 
Through a process of elimination based on the criteria originally 
selected (standard error, R2 and Durbin-Watson (d) statistic) it 
became possible to isolate one or two of the equations as the best 
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among those tested. Thus the future consumption of every product has 
been estimated by using four separate equations. , 
The different estimates of future consumption of every product 
are shown in tables (see below). The consumption estimates by product 
have been reduced to two alternative levels (low and high) after 
plotting the estimated figures against the years to which they pertain 
(see below). 
These estimated values of future consumption are an important 
prerequisite in defining the future policy for forestry and the forest 
industries in Greece. 
on the forecasts are:-
Generally, the most interesting observations 
a) That the equations chosen for forecasting aggregate consumption 
are of the same form as the equations selected for the per capita 
forecasts. For example, if the total consumption of one product 
is given by the form Y = a+bX (where Y = total consumption and 
X = total GOP), the same form Yl = a+bXl (where Yl = per capita 
consumption and Xl = per capita GOP) also gives the best results 
of the per capita consumption. 
b) That there are no significant differences in actual consumption 
estimates of the total and per capita methods. 
(e.g. paper products) the results coincide. 
In some cases 
The regression analysis was carried out on the computer of the 
University College of North Wales, Bangor, using the programme 
SPSS (statistical package for the Social Sciences). The programme 
(Appendix IV-B) provides scope for transformation of the variables 
into various forms e.g. logarithms and exponentials. These 
facilities were used and several possible combinations of 
regression equation were tested. At least 32-64 equations have 
been calculated for every product. 
For every product (see below) there is a table which illustrates 
the variables used in each chosen equation, the form of ~he equation, 
the standard errors of the coefficients, the R2 statistic (coefficient 
of determination), the Durbin-Watson (d) statistic and the number of 
observations. There are also two other tables for every product: one 
which illustrates the projected consumption in particular forecasting 
years and the other which illustrates the alternative levels (low and 
high) of consumption in the same forecasting years. Graphs are also 
used to illustrate past and estimated future consumption levels. 
D. Forecasting consumption for individual products and end uses • 
• 
This section contains the forecasts for individual products and 
discusses their economic significance. 
as follows: 
Sawnwood. 
Veneer and plywood. 
Particleboard and fibreboard. 
Newsprint. 
Printing and writing paper. 
Other paper and paperboard. 
The products are discussed 
Other industrial roundwood (poles and pitprops). 
Fuelwood. 
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1. Sawnwood. 
a) Past trends: the two principal categories of sawnwQod,coniferous 
and broad1eaved, usually known as softwood and hardwood respectively, 
are discussed together. Trends in the apparent total and per 
capita consumption of sawnwood in Greece between 1950 and 197~ 
are indicated in table (IV-D-l.1). Annual consumption of sawn-
wood (including sleepers, hewnwood, staves, crates) is currently 
about 700-900 thousand cubic meters and has been static for the 
past few years (figures IV-D-l.l and IV-D-l-la). The annual 
rate of increase in the above period was 2.0 per cent (average). 
As can be seen in the same table (IV-D-l.l) the greatest quantity 
of sawnwood consumed in Greece is supplied from foreign sources. 
b) End uses: the most significant end use of sawnwood has been 
for construction. The Economist Intelligence Unit Limited 
(EIULtdJ 1972) pointed out that in °1969 about 87% of sawnwood was 
used in construction. Construction includes the erection, 
maintenance and repairs of immovable structures and utilities 
together with their integral service facilities. About 7% was 
used in making crates (boxes), 1.7% in making staves and the 
rest - ~.3% - in other end uses. 
Wood used for construction purposes can be conveniently 
divided into three categories:-
i. Architectural timber for visible woodwork such as doors 
or window-frames. 
H. Structural timber which has load-bearing function> and 
includes items such as beams, joists and rafters, and, 
iii. Auxiliary timbers by which is meant scaffolding, shuttering 
and any other woodwork used during the construction process 
but not forming part of the permanent structure. 
For each of these three categories of end use softwoods are 
preferred, mainly for their easier working properties. Wooden 
crates are for the distribution of fruit, the major~ty being 
standard non-returnable types used for export. 
Staves are used for making barrels which are used in Greece 
mainly in connection with the storage and transport of basic 
food stuffs. 
Other end uses for sawnwood include the manufacture of 
furniture and fittings, sleepers, the manufacture of items of 
agricultural equipment, i.e. carts, drying-frames for tobacco 
leaves, wooden handles for picks and shovels, artifacts such as 
pictureframes and such products as chests and coffins. 
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c) Future consumption estimates: the chosen equations for estimating 
future sawnwood consumption are summarised in table (IV-D-l.2). 
The form of the selected equations is as follows: 
i) Consumption as a function of time - simple linear regression. 
ii) Consumption as a function of GDP - log-inverse and hyperbola. 
Forecasts obtained from these equationsand for two alternative 
levels of GDP growth (high and low) are shown in table (IV-D-l.3). 
for 1980, 1985, 1990. Official projections of sawnwood con-
sumption are shown in Appendix IV-A. 
The above consumption estimates have been reduced to two alternative 
levels - low and high - to show the range of estimated values 
as given in table (IV-D-l.4) and figure (IV-D-l.l). 
Iyear 
1 
1950 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1960 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1970 
1 
2 
3 
4 
Table IV-D-1.1 
Consumption of Sawnwood 1950-1974 
Sawnwood thousands M 3 
consumption 
production imports total 
2 3 4 
120 428 548 
108 333 441 
119 2e6 385 
140 175 315 
151 237 388 
148 223 371 
169 285 454 
163 289 452 
185 305 490 
162 287 449 
189 287 476 
192 274 466 
179 318 497 
198 374 572 
179 407 586 
193 504- 697 
169 617 786 
159 523 682 
205 394 599 
198 583 781 
231 572 803 
226 559 785 
223 648 871 
241 624 865 
262 340 602 
• 
3 M per 
1000 
capita 
5 
72.4 
57.7 
49.8 
40.3 
49.2 
46.6 
56.5 
55.8 
59.9 
54.4 
57.2 
55~5 
58.8 
67.4 
68.8. 
81.5 
91.2 
78.2 
68.5 
89.0 
91.3 
88.9 
98.0 
96.8 
67.1 
Sources: Ministry of Agriculture (Directorate General of Forests) 
mimeograph - consumption of forest products 1974. 
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Table IV-D-1. 2 
GDP and Time trend equations for sawnwood 
R2 % D-W' 
equation Statistic n 
A. Total consumEtion (Y) tho M3 
time trend 
(annual data 1953-1973) 
1. Y=296.42 + 26.66 ~ 90.9 1.60 21 
(1.929) 
Total GDP trend 
(Annual data 1953-1973) 
2. Y=1022-46393578/X 
(3516169) 90.1 1.52 21 
2a. lny=7.09829-81543/X 92.5 1.87 21 
(5307) 
B. Per caEita consumEtion (Y) M3 
time trend 
(annual data 1953-1973) 
3. Y=0.0394 + 0.00271 ! 88.3 1.60 21 
(0.0002) 
Per caE ita GDP trend 
(annual data 1953-1973) 
4. Y=0.1l86 - 636/X 88.9 1.72 21 
(51) 
4a. lny= -1.97413 - 9389/X 90.1 1.B7 21 
(710) 
Notes: 1. T = time = 1,2,3 ••••• n 
x = total or per capita GDP 
Table IV-D-l. 3 
Sawnwood consumption forecasts. 
consumption estimates from equation 
Total GDP trend per ca~ita GDP trend 
~ear (1) (2) (2a) (3) 
low high low high low 
1 2 3 4 5 6 7 8 9 
1980 1042 865 886 918 952 0.1152 1<)58 0.0988 
1985 1176 899 922 974 1016 0.1288 1212 0.1027 
1990 1309 925 949 1021 1065 0.1424 1373 0.1058 
- --- - -
Note: 1.Equation numbers refer to the numbers in table IV-D-1.2 
2.Columns 2,3,4,5,6,8,10,11,12,14,16 in th.M3 
3.Co1umns 7,9,11,13,15 in M3 
Source: Table IV-D-l.2 
(4) 
10 
907 
967 
1020 
Table IV-D-1.4 
hi~h 
11 12 
0.1014 931 
0.1057 995 
0.1090 1051 
low 
13 
0.1037 
0.1098 
0.1150 
------
Alternative levels of future consumption/~~wnwood thousand cubic meters 
lYear low high 
(4a) 
hi~h 
14 15 16 
952 0.1078 990 
1033 0.1149 1082 
1109 0.1205 1162 
--- --
--
1 2 3 Notes: The results from equations of time trends are rejec ted because they are 
1980 865 990 considered too high. 
.. 
1985 899 1082 Sources: Table IV-D-1.3 1990 925 1162 
--~ 
~ 
~ 
~ 
Wood-based panels: (Plywood, particleboard and fibreboard). 
These products are interchangeable for most of the ~nd uses in 
building construction, furniture, packaging and so on. 
2. Plywood. (including veneer). 
a) Past trends: the apparent total and per capita consumption of 
plywood (including veneers) in Greece between 1953 and 1974 is 
indicated in table (IV-D-2.1). Annual consumption of plywood 
is currently about 70-80 thousand cubic metres and has been 
static for the past few years. Figures (IV-D-2.1 and IV-D-2.1a) 
show that plywood consumption has increased more or less linearly 
over the past two decades with some indication of a faster growth 
rate from 1961 onwards. The annual rate of increase in the 
period 1953-1974 was 11.0 per cent (average). As can be seen 
in the same table (IV-D-2.1) the greatest quantity of plywood 
consumed in Greece is produced domestically but the great bulk 
of the timbers used in the manufacture of plywood are imported. 
Tropical hardwoods are most widely used because of their close-
grain and consistent quality. 
specie is poplar. 
The most commonly used Greek 
b) End uses: the slow rate of growth may reflect the fairly narrow 
range of end uses for plywood in Greece. The EIU Ltd (1972) 
considered that the largest end user field is probably furniture 
manufacture, although construction is tending to become more 
important. In the latter field its use is largely confined to 
cladding purposes where it is particularly vulnerable to 
competition from particle and fibreboards. 
It is used very little in structural work which constitutes 
an important market sector in many countries, particularly in 
shop-fittings and in the manufacture of pre-fabricated wooden 
113. 
housing which is scareely known in Greece. It has also scarcely 
touched the packaging field. A little plywood is ~sed for 
shuttering, but this end use is negligible at the present time. 
c. Future consumption estimates: the chosen equations for estimating 
future plywood consumption are summarised in table (IV-D-2.2). 
The form of the selected equations is as follows: 
i. Consumption as a function of time - simple linear regression. 
ii. Consumption as a function of GDP - log-inverse and hyperbola. 
114. 
These are statistically the most satisfactory equations. Forecasts 
obtained from these equations are included in table (IV-D-2.3) 
for the target years. Official forecasts of plywood consumption 
are shown in the appendix (IV-A). The two alternative levels 
(low and high) of plywood consumption are indicated in table 
(IV-D-2.4) and figure (IV-D-2.l). 
115. 
Table IV-D-2.1 
Consumption of plywood (including veneer) 1953-1974 
3 , 
veneer andp1~ood thousands M 
consumption 
3 M per 
1000 
,year production imports exports total capita 
1 2 3 4 5 6 
1953 
-
9 - 9 1.2 
4 - 8 - 8 1.0 
5 
-
12 - 12 1.5 
6 - 10 - 10 1.2 
7 - 13 - 13 1.6 
8 - 17 - 17 2.1 
9 - 13 - 13 1.6 
1960 
-
17 - 17 2.0 
1 - 16 - 16 1.9 
2 10 20 - 30 3.5 
3 20 28 - 48 5.7 
4 22 27 - 49 5.7 
5 32 30 - 62 7.2 
6 27 28 - 55 6.4 
7 30 23 - 53 6.1 
8 35 16 - 51 5.8 
9 49 13 - 62 7.1 
1970 65 8 3 70 7.9 
1 81 7 6 82 9.3 
2 94 9 9 94 10.5 
3 94 12 20 85 9.6 
4 94 5 18 81 9.0 
Sources: FAO yearbook of forest products. 
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Table IV-D-2.2 
GDP and Time trend equations for plywood 
• 
R2 % 
D-W 
equation statistic n 
1 2 3 4 
A. Total consumEtion (Y) tho M3 
Time trend 
(annual data 1960-1974) 
1. Y=17.55 + 4.94 T B7.1 1.00 15 (O.52) 
Total GDP trend 
(annual data 1960-1974) 
2. Y=125.44 - 9674141/X . BB.7 1.26 15 
(957055) 
(annual data 1953-1974) 
-
2a. lny = 5.49726 - 224B27/X 93.0 1.09 22 (13732) 
B. Per caEita consumption (Y) M3 
Time trend 
(annual data 1960-1974) 
3. Y= 0.0022 + 0.00053 T BS.l 0.99 15 (0.00006) 
Per caEita GDP trend 
(annual data 1960-1974) 
4. Y=0.0145 - 131/X 87.1 1.22 15 
(14) 
(annual data 1953-1974) 
4a. lny = - 3.44B17 - 2B313/X 91.B 1.06 22 (1B89 ) 
Notes: T = time = 1,2,3 ...... n 
x = total or per capita GDP 
total GOP trend 
year (1) ( 2) 
low high low 
1 2 3 4 5 
1980 121 93 97 114 
1985 146 100 104 134 
1990 170 105 110 152 
Table IV-O-2.3 
Plywood consumption forecasts 
consumption estimate from eQuation 
(2a) (3) (4) 
high low 
6 7 8 9 10 
126 0.0133 122 0.0104 95 
150 0.0160 150 0.0112 105 
171 0.0186 179 0.0119 115 
- - ._--
Notes: 1. Equation numbers refer .. to the numbers in table IV-O-2.2 
2. Columns 2,3,4,5,6,8,10,12~14,16 in tho M3 
3. Columns 7,9,11,13,15 in M 
Source: Table IV-O-2.2 Table IV-D-2.4 
per capita GOP trend 
(4a) 
high low high 
11 12 13 14 15 16 
0.0109 100 0.0132 121 0.0148 136 
0.0118 111 0.0156 147 0.0179 168 
0.0125 120 0.0180 173 0.0207 199 
Alternative levels of future consumPtion~lywood thousand cubic meters. 
year low high 
1 2 3 
1980 93 136 
1985 100 168 
1990 105 199 
Source: Table IV-O-2.3 
I 
, 
t-' 
t-' 
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3. Particleboard and fibreboard. 
a) Past trends: particleboard is a relatively new protluct and 
consumption details are available only from 1961. The apparent 
total and per capita consumption of particleboard and fibreboard 
in Greece between 1961 and 1974 is shown in table (IV-D-3.1). 
At present consumption is about 147 thousand cubic meters but it 
119. 
has been rising rapidly over the past few years. Figures (IV-D-3.1 
and IV-D-3.1a) show that particleboard and fibreboard consumption 
has increased more or less linearly over the last decade with 
some indication of a faster growth rate from 1970 onwards. 
Consumption of particleboard and fibreboard is met from domestic 
production. 
Particleboard production is about 122 tho cubic meters of 
chipboard and a small quantity of flaxboard (about 4 tho cubic 
meters FAO 1974). Fibreboard production is about 16 tho cubic 
meters, it is made from beech and chestnut, the respective 
proportions being 75 and 25 per cent approximately. . The EIU Ltd 
(1972) pointed out that the consumption of fibreboard has been 
declining steadily in the past decade and this 
can be attributed to the growing availability of particle-
board. 
b) . End uses: the EIU Ltd. (1972) pointed out that although coniferous 
species are favoured for particleboard, broadleaved timbers have 
become as important as conifers in Greece and poplar is the most 
important individual specie • Particleboard is used chiefly in 
the manufacture of furniture and the indications are that this 
absorbs up to 60 per cent of the total consumption. Construction 
120. 
absorbs up to 40 per cent and this market sector is growing much 
more rapidly than the furniture sector. The use for particle-
board in the construction industry is mainly as a cladding and 
insulation material. It is also being used for certain 
architectural purposes, such as the construction of doors. 
Fibreboard is used for packaging purposes and as decorative 
. 
cladding by the construction industry in about equal quantities. 
c) Future consumption estimates: the chosen equations for estimating 
future particleboard and fibreboard consumption are summarised 
as for plywood, 
in table (IV-D-3.2). The same forms /simple linear regression, 
log-inverse and hyperbola, are statistically the most satisfactory. 
Forecasts obtained from these equations are included in table 
(IV-D-3.3) for particular years. 
Official forecasts of particleboard and fibreboard 
consumption are shown in the Appendix (IV-A). The two alternative 
levels (low and high) of particleboard and fibreboard consumption 
are indicated in table (IV-D-3.4) and figure (IV-D-3.l). 
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Table IV-D-3.1 
Consumption of particleboard and fibreboard 1961-1974 
M3 \ particleboard and fibreboard tho 
consUInDtion 
3 M per 
1000 
year production imports total capita 
1 2 3 4 5 
1961 
-
24 24 2.9 
2 - 26 26 3.1 
3 
- 29 29 3.4 
4 13 34 47 5.5 
5 25 26 51 6.0 
6 32 31 63 7.3 
7 37 28 65 7.4 
8 40 32 72 8.2 
9 54 17 71 8.1 
1970 85 5 90 10.2 
1 111 5 116 13.1 
2 136 5 141 15.9 
3 143 4 147 16.4 
4 143 2 145 16.2 
Sources: FAO yearbook of Forest products. 
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Table IV-D-3.2 
GDP and Time trend equations for particleboard and fibreboard 
D-W , 
equation R2 % statistic n 
1 2 3 4 
A. Total consumEtion (Y) tho M3 
Time trend 
(annual data 1961-1974) 
1. Y = 1.4725 + 10.156 T 93.9 0.74 14 
(0.748) 
Total GDP trend 
(annual data 1961-1974) 
2. Y = 214.81 - 20232730/X 93.1 0.70 14 
(1,586,686) 
2a. lny = 6.1763 - 293485/X 97.6 1.80 14 
(13136) 
B. Per caEita consumEtion (y) M3 
Time trend 
(annual data 1961-1974) 
3. Y = 0.00044 + 0.0011 T 93.8 0.78 14 
(0.00008) 
Per caEita GDP trend 
(annual data 1961-1974) 
4. Y = 0.0251 - 277/X 93.9 0.82 14 
(20) 
4a. lny - - 2.8381 - 34930/X 97.3 1.76 14 (1675) 
Notes: T = time = 1,2,3 •••••• n 
x = total or per capita GDP 
year 
1 
1980 
1985 
1990 
-----
-~ 
Notes: 
Source: 
Table IV-D-3.3 
Partideboard and fibreboard/f8P~HWYi~on 
consumption estimate from equation 
total GDP trend _per capita GDP trend 
(1) (2) (2a) (3) 
low high low high low 
2 3 4 5 6 7 8 9 10 
204 146 155 178 203 0.0224 205 0.0164 150 
255 161 171 221 256 0.0279 262 0.0182 171 
306 172 183 261 304 0.0334 322 0-.0195 188 
~- -
---
~---.--
1.Equation numbers refer.. to the numbers in table 
2.Columns 2,3,4,5,6,8,10,12314,16 in th.M3 3.Co1umns 7,9,11,13,15 in M 
IV-D-3.2 
TobIe IV-D-3.2 Table IV-D-3.4 
(4) 
hi~h low 
11 12 13 
0.0176 161 0.0198 
0.0195 183 0.0244 
0.0209 201 0.0290 
(4a) 
high 
14 15 16 
181 0.0228 209 
229 0.0289 272 
279 0.0345 332 
--
Alternative levels of future consumption of particleboard and fibreboard thousand - cubic meters 
year low high 
1 2 3 
1980 146 209 
1985 161 272 
1990 172 332 
Source: Table IV-D-3.3 
.. 
I-' 
I'V 
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4. Paper and paperboard. 
Generally consumption of total paper and paperboard'in Greece 
is still at a low level. It is somewhat less than the average for 
the world as a whole, and only about one third of the average for all 
European countries again on per capita basis (FAO,197l). 
The apparent total and per capita consumption of paper and 
paperboard in Greece between.19S3 and 1974 is indicated in table 
(IV-D-4.l) and figures IV-D-4.l and IV-D-4.la). The main grades of 
paper and board used in Greece are: 
Newsprint 
Printing and writing papers (uncoated and coated) 
Other papers and paperboards (folding carton and boxboards, 
linerboard, fluting medium, bag,and sack kraft). 
5. Newsprint. 
a) Past trends: the apparent total and per capita consumption of 
newsprint is given in table (IV-D-S.l) and figures (IV-D-S.l 
and IV-D-5.la). Consumption has risen from 12 thousand ton~ 
at the beginning of the period to 48 thousand tons' currently. 
The graph in figure (IV-D-5.l) shows three reasonably distinct 
periods, a gradual rise up to 1965, followed by a decrease up 
to 1970 ( this decrease can be attributed to political instability 
in Greece) and followed a steeper rise from the first period up 
to 1974. 
Consumption per head shows a similar pattern figure (IV-D-S.la). 
b) End uses: newsprint is a cheap but important grade of paper used 
primarily in the production of newspapers and it is all imported into 
Greece. The main sources of supply are Finland (approximately 
126. 
75% of supplies) Norway, Canada and Sweden. 
c) Future consumption estimates: the chosen equations'for estimating 
future newsprint consumption are summarised in table (IV-D-5.2). 
The forms of the selected equations are:-
i. Consumption as a function of time - Semi-logarithmic. 
ii. Consumption as a function of GDP - linear. 
Since there are shifts in consumption of newsprint associated 
with the beginning and end of the data base, five dummies for the 
years 1966 to 1970 have been used. A dummy variable in such 
cases gives more accurate results as estimates (Wood and Fildes) 
1976). Forecasts obtained using these equations and for two 
alternative levels of GDP (low and high) are shown in table 
(IV-D-5.3). Official forecasts of newsprint consumption are 
indicated in the Appendix (IV-A). The consumption estimates 
have been reduced to two alternative levels (low and high) and 
are shown in table (IV-D-5.4) and figure (IV-D-5.1). 
127. 
Table IV-D-4.1 
Consumption of total paper and paperboard 1953-1974 
\ 
total paper and paperboard tho tons 
consumption 
per capita 
[year production imports exports total Kg/head 
1 2 3 4 5 6 
1953 37 '.19 
-
56 7.16 
4 45 21 
-
66 8.36 
5 39 22 - 61 7.66 
6 49 25 
-
74 9.21 
7 55 41 - 96 11.86 
8 65 39 - 104 12.72 
9 71 41 - 112 13.56 
1960 85 40 - 125 15.00 
1 72 49 - 121 14.41 
2 ,72 40 1 111 13.14 
3 80 50 1 129 15.21 
4 90 52 2 140 16.45 
5 100 67 5 162 18.95 
6 110 70 5 175 20.31 
7 125 68 9 184 21.11 
8 125 70 4 191 21.85 
.9 140 72 6 206 23.48 
1970 160 73 6 227 25.81 
1 160 109 8 261 29.55 
2 160 138 8 290 32.62 
3 180 144 5 319 35.72 
4 240 145 4 381 42.51 
Source: FAO yearbook of forest products. 
tho ton 
300 
... ' ,. 
,._#1'--" 200 
., -.... -----,,.--
.. ' 
... -
, ,.' 
, 
, 
" 
, 
/ , 
/ 
~--~~--------~~~----------~~----------~2~--------=~Years 
~ ~ ~ ~ 
~ ~ ~ ~ 
Fig. E - D - 4.1 Consumption of total paper and paperboard 
!So 
" ... 
... -----,-- ...... -, 
... --10 - .,. ... 
" ..... _"" 
...... 
,------
, 
,. 
, 
,. 
, 
, 
~ , 
I , 
l 
oo~~--~~~----------~o~--------~~±-----------~o~------~~years 
~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ CIt 
...-. .. .. .. .. 
128. 
'Fig.:!y: - D - 4.la Per capita consumption of total paper and paperboard 
Table IV-D-5.1 
Consumption of newsprint 1953-1974 
newsprint tho tonS 
, 
consumption 
per capita 
Iyear production imports total Kg/head 
1 2 3 4 5 
1953 - 12 12 1.53 
4 - 13 13 1.65 
5 - 13 13 1.63 
6 - 16 16 1.99 
7 
-
15 15 1.85 
S - 17 17 2.0S 
9 - lS lS 2.1S 
1960 
-
21 21 2.52 
1 
-
26 26 3.09 
2 - 26 26 3.07 
3 - 34 34 4.00 
4 - 37 37 4.35 
5 
-
45 45 5.26 
6 
-
40 40 4.64 
7 - 36 36 4.13 
8 - 39 39 4.46 
9 - 34 34 3.S7 
1970 
-
34 34 3.S6 
1 - 48 48 5.43 
2 - 50 50 5.62 
3 - 54 54 6.05 , 
4 - 48 4S 5.35 
Sources: FAO yearbook of forest products 
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Table IV-D-5.2 
GDP and Time trend equations for newsprint with five dummies in 
the yeaIS 1966, 1967, 1968, 1969, 1970. , 
R2 % 
D-W 
equation statistic 
1 2 3 
A. Total consumEtion (Y) tho ton$ 
Time trend 
(annual data 1960-1974) 
1. lny = 2.70381 + 0.055 T 81.2 1.06 
(0.0094) 
Total GDP trend 
(annual data 1960-1974) 
2. Y = 5.489 + 0.000149 X 78.1 0.94 
(0.000028 ) 
B. Per caEita consumEtion (Y)Ks/head 
Time trend 
(annual data 1960-1974) 
3. lny = 0.56847 + 0.0499 T 78.3 l.06 
(0.0095) 
Per caE ita GDP trend 
(annual data 1960-1974) 
4. Y = 0.65481 + 0.000144 X 74.5 0.94 
(0.00003) 
Notes: T = time = 1,2,3 •••••••• n 
X = total or per capita GDP 
131. 
n 
4 
15 
15 
15 
15 
year 
1 
1980 
1985 
1990 
Table IV-D-5.3 
Newsprint consumption forecasts 
consumption estimate from equation 
[total GDP trend per 
(1) (2) (3) 
low high low 
2 3 4 5 6 7 8 
47 49 56 5.03 46 5.29 48 
62 62 75 6.46 61 6.42 60 
82 77 101 8.29 80 7.84 76 
, 
caoita GDP trend 
(4) 
high 
9 10 
5.99 55 
7.79 73 
10.20 98 
Note:1.Equation numbers refer to the numbers in table IV-D-5.2 
2.Co1umns 2,3,4,6,8,10 in tho tons 
3.Columns 5,7,9 in Kg. 
Source: Table IV-D-5.2 
Table IV-D-5.4 
Alternative levels of future consumptionO~ewsprint thousand ton~ 
lvear low high 
1 2 3 
1980 46 56 
1985 60 75 
1990 76 101 
Sources: Table IV-D-5.3 
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6. Printing and writing paper. 
a. Past trends: as defined here, this category exclpdes newsprint. 
An alternative description of this category is cultural and 
graphic paper. It comprises a variety of paper qualities 
and types, but the main properties looked for are uniformity 
of thickness and surface with adequate strength and permanence. 
Data on total and per capita consumption are given in table 
(IV-D-6.1). Total consumption, shown in figure (IV-D-6.1) 
has increased gradually up to 1966, followed by a steeper 
upward trend. This upward trend is also true of the consump-
tion per head figure (IV-D-6.la). 
b. End uses: FAO (1971) pointed out that Greece is largely self-
sufficient in printing and writing grades. Imports are made 
up largely by uncoated and coated mechanical printing for 
magazines, and a small tonnage of high quality woodfree papers. 
Uncoated mechanical printings are all imported and used 
predominantly for magazines and other publications, work-
directories, government publications, paperbacked books. 
Uncoated woodfree printing and writing paper form the most 
important part of the product range of Greek mills. The 
applications for these qualities are very diverse and include 
general and specialist printing, personal and business 
stationery, books, labels, school exercise books. All the 
coated mechanical printing papers used in Greece are imported 
mainly from Finland and their use is mainly confined to 
consumer magazines. Coated woodfree printing papers are 
mainly produced in Greece and the last few years have seen 
a rapid growth in consumption. The main applications of 
133. 
these are in advertising literature of many types but particularly 
for tourism, high quali~ magazines, books, labels and general 
printing applications. 
c. Future consumption estimates: the equations for estimating 
future printing and writing paper consumption are summarised 
134. 
in table (IV-D-6.2). The form of selected equations are 
linear regressions on time and GDP. Linear time trends were 
fitted to the consumption data from 1963 to 1974 and GDP trends 
to the consumption data from 1953 to 1974. The resulting 
forecasts are shown in table (IV-D-6.3). Official forecasts 
of printing and writing paper are indicated in the Appendix 
(IV-A). The two alternative consumption levels (low and high) 
are indicated in table (IV-D-6.4) and figure (IV-D-6.1). 
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Table IV-D-6.1 
Consumption of printing and writing paper 1953-1974 
, 
printing and writing; paper tho tons 
consumption 
per capita 
tyear production imports total Kg:/head 
1 2 3 4 5 
1953 12 1 13 1.66 
4 12 2 14 1.77 
5 12 - 12 1.51 
6 19 - 19 2.36 
7 18 - 18 2.22 
8 18 - 18 2.20 
9 21 - 21 2.54 
1960 25 - 25 3.00 
1 23 1 24 2.86 
2 23 1 24 2.84 
3 23 1 24 2.83 
4 23 2 25 2.93 
5 23 3 26 3.04 
6 22 2 24 2.78 
7 30 4 34 3.90 
8 36 4 40 4.58 
9 40 4 44 5.01 
1970 45 3 48 5.46 
1 45 14 59 6.68 
2 45 18 63 7.09 
3 50 21 71 7.95 
4 40 34 74 8.25 
Source: FAO yearbook of Forest products. 
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Table IV-D-6.2 
GDP and Time trend equations for printing and writing~aper 
R2 % 
D-W 
equation statistic n 
1 2 3 4 
A. Total consumEtion (y) tho tonI 
Time trend 
(annual data 1963-1974) 
1. Y = 11.515 + 5.048 T 95.1 0.86 12 
(0.359) 
Total GDP trend 
(annual data 1953-1974) 
2. Y = - 7.847 + 0.0003 X 96.0 1.12 22 
(0.00001) 
B. Per caEita consumEtion (Y)Ks/head 
Time trend. 
(annual data 1963-1974) 
3. Y = 1.456 + 0.552 T 95.0 0.89 12 
(0.039) 
Per caEita GDP trend 
(annual data 1953-1974) 
4. Y = - 0.999 + 0.0003 X 95.0 1.15 22 
(0.00001) 
Notes: T = time = 1,2,3, ••••• n 
X = total or per capita GDP 
_. 
Table IV-D-6.3 
Printing and writing/ggR§~mption forecasts , 
consumption estimate from eQuation 
total GDP trend Iper capita GDP trend 
year (1) (2) (3) (~) 
low hi~h low high 
1 2 3 4 5 6 7 8 9 10 
1980 102 81 94 11.39 104 8.65 79 10.12 93 
1985 128 105 132 14.15 133 11.02 104 13.87 134 
1990 152 136 184 16.91 163 13.98 135 18.89 182 
Notes:l.Equation numbers refer-, to the numbers in table IV-D-6.2 
2.Columns 2,3,4,6,8,10 in tho tons 
3.Columns 5,7,9 in Kg. 
Source: Table IV-D-6.2 
Table IV-D-6.4 
Alternative levels of future consumption printing and writing 
papers thousand tons 
year low high 
1 2 3 
1980 79 104 
1985 104 134 
1990 135 184 
Source: Table IV-D-6.3 
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7. Other papers and paperboards: 
a. Past trends: the apparent total and per capita cQnsumption 
levels between 1953 and 1974 are shown in table (IV-D-7.1). 
Annual consumption of this category is currently about 200-250 
thousand tons and has risen gradually up to 1968, followed 
by a steeper upward trend, figure (IV-D-7.1). This upward 
trend is also true of consumption per head, figures (IV-D-7.1a). 
b. End uses: this heading covers packaging papers and boards 
(e.g. folding carton and boXboards, linerboard, fluting medium, 
bag, sack and wrapping papers) and other varieties (e.g. paper 
towels, tissues, cigarette paper). Tissues, folding carton 
and boXboards are mainly produced domestically, while liner-
board and fluting medium are imported (FAO,1971). 
c. Future consumption estimates: the selected equations for 
estimating future consumption of other paper and paperboard 
are shown in table (IV-D-7.2). The selected equations are 
the semi-logarithmic in the case of time regressions and linear 
regressions for GDP regressions. Semi-logarithmic time trends 
were fitted to the consumption data from 1960 to 1974 and the 
linear GDP trends to the consumption data from 1953 to 1974. 
The resulting forecasts are indicated in table (IV-D-7.3). 
Official forecasts of other paper and paperboard are shown in 
the Appendix (IV-A). The two alternative levels (low and high) 
of consumption estimates are shown in table (IV-D-7.4) and 
figure (IV-D-7.1). 
139. 
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Table IV-D-7.1 
Consumption of other paper and paperboard 1953-1974. 
other paper and paperboard tho tonS" 
consumption 
per capita 
Iyear production imports exports total Kg/head 
1 2 3 4 5 6 
1953 25 6 - 31 3.96 
4 33 6 - 39 4.94 
5 27 9 
-
36 4.52 
6 30 9 - 39 4.85 
7 37 26 - 63 7.78 
8 47 22' - 69 S.44 
9 50 23 - 73 8.84-
1960 60 19 - 79 9.49 
1 49 22 - 71 8.45 
2 49 13 1 61 7.22 
3 57 15 1 71 8.37 
4 67 13 2 78 9.16 
5 77 19 5 91 10.64 
6 88' 28 5 111 12.88 
7 95 28 9 114 13.08 
8 89 27 4 112 12.81 
9 100 34 6 128 14.59 
1970 115 36 ' 6 145 16.49 
1 115 47 8 154 17.44 
2 115 70 8 177 19.91 
3 130 69 5 194 21. 72 
4 200 63 4 259 28.89 
Sources: FAO yearbook of forest products. 
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Table IV-O-7. 2 
GOP and Time trend equation for other paper and paperboard. 
R2 % 
o-w 
equation statistic n 
1 2 3 4 
A. Total consumEtion (Y) tho tons-
Time trend 
(annual data 1960-1974) 
1. lny = 4.00357 + 0.0904 T 92.3 0.94 15 
(0.0072) 
Total GOP trend 
(annual data 1953-1974) 
2. Y = - 21.80 + 0.00092 X 93.8 1.78 22 (0.00005) 
B. Per caEita consumEtion(Y)Kg/head 
Time trend 
(annual data 1960-1974) 
3. 1ny = 1.8862 + 0.0852 T 91.3 0.93 15 
(0.0072) 
Per caEita GOP trend 
(annual data 1953-1974) 
4. Y = - 2.79476 + 0.00094 X 93.1 1.75 22 
(0.000056 ) 
Notes: 1. T = time = 1.2,3 ••••••• n 
X = total or per capita GOP 
Table IV-D-7.3 
Other paper and paperboard consumption foreca~ts 
consumption estimate from equation 
total GDP trend per capita GDP trend 
year (1) (2) (3) (4) 
low high low high 
1 2 3 4 5 6 7 8 9 10 
1980 365 250 291 39.46 362 27.45 252 32.06 294 
1985 574 325 407 60.42 569 34.86 328 43.79 412 
1990 903 421 565 92.51 892 44.13 425 59.52 574 
Notes:l.equation numbers refer· to the numbers in table IV-D-7.2 
2.Columns 2,3,4,6,8,10 in the tons 
3.Co1umns 5,7,9 in Kg. 
Source: Table IV-D-7.2 
Table IV-D-7.4 
Alternative levels of future consumption~other paper and paperboard 
thousand tons 
year low high 
1 2 3 
1980 250 294 
1985 325 412 
1990 421 574 
Notes: the equations of time trends are rejected since after the 
first decade the per capita results exceed those of 
developed countries (FAO., 1977) 
Source: Table IV-D-7.3 
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B. Other industrial roundwood (pitprops and poles) • 
a. Past trends: the total and per capita consumption of other 
industrial roundwood (poles and pitprops) are shown in table 
144 
(IV-D-8.1). The graph in figure (IV-D-B.l) shows two distinct 
periods, a steeper rise up to 1968, followed by a more gradual 
downward trend. Consumption per head shows a similar pattern 
figure (IV-D-8.1a). 
The consumption of pitprops declined between 1965 and 1968 
(table IV-D-B.l) but began to recover in 1969. This movement 
can be attributed to the pattern of activity of the main 
consumers, lignite, bauxite, nickeliferous ore and chromite 
mines (the consumption of the lignite mines fell very 
rapidly between 1965 and 1968), (EIU Ltd, 1972). The annual 
growth of poles prior to 1968 can be attributed to the speed 
of the rural electrification and tele-communication programmes. 
b. End uses: pitprops with a minimum diameter of 15 cm and an 
average length of 2! M come from domestic sources, while 
the greater share of poles are imported. A wide range of timber 
species are used for mining purposes (i.e. pine, chestnut, oak, 
cupressus). The poles refer to timbers used to support 
telephone)telegraph and power lines. 
c. Future consumption estimates: future consumption of poles and 
pitprops depends mainly on future plans for electric power 
supply and telecommunication and on how far mineral extraction 
will be carried out by mining methods. 
The equations for estimating future other industrial 
roundwood consumption are summarised in table (IV-D-8.2). 
The forms of equations for these products are hyperbola and 
log-inverse for time trend and GDP regressions respectively. 
Also the forecast of other industrial roundwood 
basis 
145. 
consumption has been estimated on the /of the av~rage annual 
growth rate of 3%, the level of the last 10 years. 
The resulting forecasts are indicated in table (IV-D-8.3). 
The two alternative levels (low and high) of consumption 
estimates are shown in table (IV-D-8.4), figure (IV-D-8.l). 
Table IV-D-8.1 
Consumption of industrial roundwood (= Poles and pitprops) 1960-1974. 
other industrial roundwood thousands cubic meters I 
I 
pitprops poles pi tj>roj>s and poles , 
consumption I I 
3 I M per 
year production imports total production imports total productior: imports total 1000 
capita 
1 2 3 2+3=4 5 6 5+6=7 2+5 =8 3+6=9 8+9=10 11 I I 
1960 13 - 13 3 9 ,12 16 9 25 3.0 
1 11 - 11 3 10 13 14 10 24 2.8 
2 9 - 9 3 26 29 12 26 38 4.5 
3 14 - 14 3 20 23 17 20 37 4.4 
i 4 10 - 10 - 32 32 10 32 42 4.9 I 
5 8 - 8 3 39 39 11 39 50 5.8 
6 10 - 10 5 36 36 15 36 51 5.9 I 
7 12 - 12 11 84 95 23 84 107 12.3 
8 10 - 10 11 102 113 21 102 123 14.1 
9 12 - 12 12 60 72 24 60 84 9.6 
1970 11 - 11 18 82 100 29 82 111 12.6 
1 13 - 13 11 61 72 24 61 85 9.6 
2 14 - 14 19 41 60 33 41 74 8.3 
3 12 - 12 7 53 60 19 53 72 8'.1 
4 11 - 11 4 36 40 15 36 51 5.7 
Sources: 1. CEPE - Ministry of Agriculture (Directorate General of Forests) programme of forestry 1976-1980 
2. Damalas, G. (1976): An econometric investigation of wood products consumption in Greece. 
Forest Research Institute, Athens, 1976. 
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Table IV-O-8.2 
GOP and Time trend equations for other industrial roun~wood 
(= Poles and pitprops) 
R2 % 
D-W 
equation statistic 
1 2 3 
A. Total consumEtion (Y) tho M3 
Time trend 
(annual data 1968-1974) 
1. Y = 62.14 + 63.64/ T 62.7 1.75 
(21.9) 
Total GOP trend 
(annual data 1968-1974) 
2. lny = 3.2410 + 232087/ X 70.7 2.77 
(67823) 
B. Per caEita consumEtion (Y) M3 
Time trend 
(annual data 1968-1974) 
3. Y = 0.0069 + 0.0075/T 64.2 . 1.74 
(0.0025) 
Per caEita GOP trend 
(annual data 1968-1974) 
4. lny = - 5.93856 + 28351/X 
(8143) 
70.8 2.79 
Notes: T = time = 1,2,3 ••••• n 
X = total or per capita GDP 
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n 
4 
7 
7 
7 
7 
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Table IV-O-8.3 
Other industrial roundwood (=poles and pitprops) cons~ption forecasts 
consumption estimate from equation 
total GDP per capita GOP trend 
trend 
year (1) (2) (3) (4) 
low high low high 
1 2 3 4 5 6 7 8 9 10 
1980 67 56 50 0.0075 69 0.0063 58 0.0057 52 
1985 66 47 ~2 0.0073 68 0.0053 50 0.0047 44 
1990 65 41 37 0.0072 68 0.0046 44 0.0040 38 
Notes:l.equation numbers refer· to the numbers in table IV-O-8.2· 
2.Columns 2,3,4,6,8,10,11 in tho M3 
3.Columns 5,7,9 in M3 
Source: Table IV-O-8.2 
Table IV-O-8.4 
Alternative levels of future consumption'Poles and pitprops 
(other industrial roundwood) thousand· cubic meters. 
year low high 
1 2 3 
1980 50 69 
1985 42 72 
1990 37 82 
Sources: Table IV-D-8.3 
based on 
average 
growth 
rate 
3% p.a. 
11 
61 
72 
82 
II 
9. Fuelwood (including wood for charcoal). 
a. Past trends: Earl (1974) pointed out that fuelwood (including 
wood for charcoal) provides the basic fuel source for most 
of the world's population and since it is consumed mostly in 
the developing world, it appears as a comparatively modest 
part of the world's total energy consumption. Fuelwood was 
a major energy source in Greece. The apparent total and 
per capita consumption trends in Greece between 1950 and 1974 
are shown in table (IV-D-9.l). Annual consumption of fuel-
wood is currently about 1.8 million cubic meters. It rose 
gradually up to 1959 to be followed by a gradual downward 
trend, figure (IV-D-9.1). These trends are also true of 
consumption per head figure (IV-D-9.la). The decline in 
consumption of fuelwood after 1959 can be attributed to the 
increasing urbanisation of the country, to rising standards of 
living and the availability of more convenient fuels. This 
decline should be further supplemented by the substitution of 
new fuels and rising standards of living. 
150. 
b. Future consumption estimates: the chosen equations for estimat-
ing future fuelwood consumption are summarised in table (IV-D-9.2). 
The form of equation in all cases is the semi-logarithmic. 
Time and GDP trends were fitted to the consumption data from 
1959 to 1974. The resulting forecasts are indicated in 
table (IV-D-9.3). The official projection of fuelwood is shown 
in the Appendix (IV-A). The two alternative levels (low and 
high) of consumption estimates are shown in table (IV-D-9.4) 
and figure (IV-D-9.l). 
II 
151. 
Table IV-D-9.1 
Consumption of fuelwood (including wood for charcoal) 1950-1974. 
3 Fuelwood th.M (~) 3 Charcoal tho M (t) 
consum)tion 
tota13 
3 M per 
tho M 1000 
year production imports production imports (IZ) ca~ita 
1 2 3 4 5 6 7 
1950 3627 - 199 - 3826 505.6 
1 3600 - 201 - 3801 497.1 
2 3770 - 284 - 4054 524.2 
3 3852 - 269 - 4121 527.1 
4 4045 - 181 - 4226 535.4 
5 3851 - 161 - 4020 504.7 
6 4036 - 163 - 4199 522.8 
7 4001 - 139 - 4140 511.4 
8 4184 - 131 - 4315 527.9 
9 4415 - 116 - 4531 548.7 
1960 3645 - 111 - 3756 451.1 
1 3744 - 113 - 3857 459.3 
2 3359 - 90 - 3449 408.3 
3 3655 - 82 4 3741 441.1 
4 3576 - 59 1 3636 427.3 
5 3308 - 69 13 3390 396.5 
6 2915 - 64 - 2979 345.8 
7 2770 - 61 - 2831 324.8 
8 2782 - 109 7 2898 331.5 
9 3059 - 56 5 3120 355.6 
1970 2636 - 52 5 2693 306.2 
1 2254 - 58 4 2316 262.2 
2 2026 - 56 5 2087 234.8 
3 2025 - 47 8 2080 232.9 
4 1849 - 36 8 1893 209.2 
Sources: 1. CEPE - Minist~ of Agriculture (Directorate General 
of Forests), Programme of Forest~ 1976-1980. 
2. Damalas, G. (1976): An econometric investigation 
of wood products consumption in Greece. Forest 
Research Institute, Athens 1976. 
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Table IV-D-9.2 
GDP and Time trend equations for fue1wood and char~oal. 
equation 
1 
A. Total consu~tion (Y) th.M3 
Time trend 
(annual data 1959-1974) 
1. lny = 8.43679 - 0.05103 T 
(0.004) 
Total GDP trend 
(annual data 1959-1974) 
2. lny = 8.65557 - 0.000004 X (0.0000003) 
B. Per caEita consUIDEtion (Y)M3 
Time trend 
(annual data 1959-1974) 
3. lny = - 0.57924 - 0.05663 T 
(0.004) 
Per caEita GDP trend 
(annual data 1959-1974) 
4. lny = - 0.28938 - 0.00004 X 
(0.000003) 
Notes: T = time = 1,2,3 ••••••• n 
X = total or per capita GDP 
R2 % 
D-W 
statistic 
2 3 
91.6 1.24 
91.2 1.99 
93.0 1.24 
91.6 1.95 
153. 
n 
4 
16 
16 
16 
16 
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Table IV-D-9.3 
Fuelwood and charcoal consumption forecasts , 
consumption estimate from equation 
rotal GDP trend per capita GDP trend 
(1) (2) (3) (4) 
Ivear low high low high 
1 2 3 4 5 6 7 8 9 
1980 1501 1760 1469 p.1612 1480 0.2066 1897 0.1698 
1985 . 1163 1269 887 0.1214 1143 0.1507 1419 0.1031 
1990 901 836 445 0.0915 882 0.1016 980 0.0527 
Note:l.equation numbers refer to the numbers in table IV-D-9.2. 
2.Co1umns 2,3,4,6,8, 10 in tho M3 
3.Co1umns 5,7,9 in M3 
Source: Table IV-D-9.2 
Table IV-D-9.4 
Alternative levels of future consumption of fuelwood and charcoal 
thousand cubic meters 
iYear low high 
1 2 3 
1980 1469 1897 
1985 887 1419 
1990 445 980 
Source: Table IV-D-9.3 
10 
1559 
970 
508 
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E. Forecasts of roundwooar~quirements. 
1. Raw material and yields. ' 
In the above section (D) the future consumption of every 
wood-based product has been estimated. The next step is to estimate 
the raw material requirements. Broadly speaking, ECE (1976) pointed 
out that there are a large number of internal and external factors 
which have a bearing on the level and trend of wood-processing. 
During the past quarter century, changes in product yields have 
occurred for a number of reasons, among which may be mentioned: 
a. Changes in the quality of the raw material. A trend towards 
smaller average diameter of sawlogs is likely to reduce the 
sawnwood yield. Similarly, a trend towards the use of unbarked 
wood and lower quality assortments for the production of pulp 
is liable to lower yields as a result of lower fibre content 
per unit volume or of greater quantities of rejects. 
b. Changes in raw material 'mix for example in the proportions 
of softwood and hardwoods in pUlping. 
c. Changes in industrial technology. Technical improvements 
aimed at increasing the efficiency of industry frequently 
involve greater yields and the reduction of waste. Also 
technical improvements directed towards other objectives, such 
as pollution control, conservation of energy, reduction of the 
use of water or other materials, or product quality, may, as 
a secondary effect result in either increases or decreases in yields. 
It has been assumed that yields of all wood products 
will not change markedly in the next fifteen years in Greece. 
Accordingly, the conversion factors used in calculating round-
wood requirements are those used by the Ministry of Agriculture. 
These are shown in table (IV-E-l.l). 
, 
Table IV-E-1.1 
Factors for converting volumes of wood based products into the 
equivalent volume of wood in the rough. 
equivalent 
volume volume of 
of wood in 
product product the rough 
1 2 3 
1. Sawnwood 1 M3 1. 70 M3 
2. Plywood and veneer 1 M3 2.30 M3 
3. Particleboard and fibreboard 1 M3 1.30 M3 
4. Newsprint 1 M.ton 2.80 M3 
5. Printing and writing paper 1 M.ton 3.50 M3 
6. Other paper and paperboard 1 M.ton 4.40 M3 
7. Other industrial roundwood (Poles 
and pi tprops ) • 1 M3 1 M3 
8. Fuelwood 1 M3 1 M3 
Sources: CEPE - Ministry of Agriculture (Directorate General of 
Forests), programme of Forestry 1976-1980, 
Athens, 1976 • 
. 2. Wood requirements. 
The roundwood equivalent has been estimated for the two 
alternative levels of estimated future consumption of wood-based 
products. These are shown in table (IV-E-2.1). 
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Table IV-E-2.1 
Future consumption of wood-based products - wood requirements. 
volume future consumption - wood requirements 
of 1980 1985 
products product low high low high 
1 2 3 4 5 6 
1. Sawnwood th.M3 865 990 899 1082 
lao (Roundwood equivalent) th.M3(t!) (1470) (1683) (1528) (1839 ) 
2. Plywood and veneer 3 th.M3 93 136 100 168 2a. (Roundwood equivalent) th.M (r) (214) (313) (230) (386) 
3. Particleboard and fibre- 3 board. th.M3 146 209 161 272 3a. (Roundwood equivalent) th.M (r) (190) (272) (209) (353) 
4. Newsprint th.t~n 46 56 60 75 
4a. (Roundwood equivalent) th.M (r) (129) (157) (168) (210) 
5. Printing and writing 
paper tho "Son 79 104 104 134 
Sa. (Roundwood equivalent) th.M (r) (276) (364) (364) (469) 
6. Other paper and paper-
board th.t~n 250 294 325 412 
6a. (Roundwood equivalent) th.M (r) (1100) (1293) (1430 ) (1813) 
7. Other industrial round- 3 
wood th.M3 50 69 42 72 7a. (Roundwood equivalent) th.M (r) (50) (69) (42) (72) 
P.uelwood 3 8. th.M3 1469 1897 887 1419 8a. (Roundwood equivalent) th.M (r) (1469) (1897) (887) (1419) 
Total roundwood equivalent 3 th.M (r) (4898) (6047) (4858) (6561) 
1990 
low 
7 
925 
(1572) 
105 
(241) 
172 
(224) 
76 
(213) 
135 
(472) 
421 
(1852) 
37 
(37) 
445 
(445) 
(5056) 
high 
8 
1162 
(1975) 
199 
(458) 
332 
(431) 
101 
(283) 
184 
(644) 
574 
(2'525 ) 
82 
( 82) 
980 
(980) 
(7378) 
... 
(II 
-.J 
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The actual wood requirement by various processing industries 
is shown in table IV-E-2.2. The calculations are basad on the 
assumptions:-
a. that as in the past so in the next fifteen years 30% of total 
I 
consumption of total paper and paperboard will continue to be 
produced from other resources, viz. waste paper and straw pulp, 
and, 
b. that 20% of consumption of particleboard and fibreboard will 
be produced using veneer waste, peeler cores and sawmill waste. 
Allowing for these secondary uses in 1980 the roundwood 
requirements are ranged between 4409 tho M3 to 5450 tho M3, in 1985 
3 3 4228 to 5743 tho M and 1990, 4250 to 6257 tho M • 
Table IV-E-2.2 
Estimated wood requirement thousand cubic meters (round) 
wood reQuirements tho M~ 
1980 1985 1990 
Iproducts low hb:h low hiS-!:h low hi~h 
1 2 3 4 5 6 7 
1. Roundwood requirement for 
sawnwood, plywood and 
veneer,poles and pitprops 1734 2065 1800 2297 1850 2515 
2. Roundwood requirement for 
particleboard and fibre-
board 152 218 167 282 179 345 
3. Roundwood requirement for 
total paper and paper-
board. 1054 1270 1374 1745 1776 2417 
4. Roundwood requirement 
for fuelwood 1469 1897 887 1419 445 980 
Total wood requirement 4409 5450 4228 5743 4250 6257 
-
Source: IV-E-2.1 
Footnote: The calculations of roundwood requirements for particle-
board and fibreboard and of total paper and paperboard 
are based on the assumption that 20% and 30% of total 
consumption of the above products respectively, will 
continue to produced from other resources (e.g. for 
particleboard from wastepeeler cores and sawmill waste 
and for total paper from waste paper and stral-l pulp). 
, 
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CHAPTER V. 
, 
PROSPECTIVE SUPPLY OF ROUNDWOOD. 
A. Introduction~ 
Chapter III described the land use pattern and the status of 
forests in Greece. Estimates of the future requirements of wood 
were made in the pre,vious chapter. 
An assessment is now to be made of the future availability of 
wood resources with the aim firstly of determining the future policy 
of forest utilization (rather than the longer term problem of timber 
growing) and secondly of examining whether a balance between require-
ment and supply is feasible. 
B. Factors affecting future wood supply. 
The physical quantity of wood available in the future depends 
to a considerable extent on the available area of forest land, its 
potential productivity and the intensity of forest management. But 
the economic supply of wood is probably determined as much by social 
and economic factors as by changes in the size of the wood inventory. 
The requirement for wood itself is an important factor in generating 
supply. The progress of technological advance in recent years has 
been such that most wood-processing industries are technically capable 
of using a wide range of woods of varying quality. Theoretically 
industry can now utilize most of what the forest has to offer in 
the way of roundwood. 
C. Methodology. 
The quantity of wood available in the future in Greece depends 
on the available area of forest land, its potential productivity 
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and the intensity of forest management. These are examined below. 
1. Available area of forest land. , 
area 
The future~f forest land depends on the pressure for alternative 
land use which in Greece is controlled by the land use policy of 
the Government. In Chapter III it was shown that: 
a. Forests and partly forest covered areas comprise 43.5% of 
the total area in Greece. 
b. Forest areas - table (III-B-2.3) - have decreased over the 
last thirty years (1940-1971) by 0.4%. 
c. Under present laws the existing state and non-State forest 
holdings cannot be transferred to other uses except in the 
case of public benefits, and, 
d. In the last decade an average of 3670 hectares of plantations 
per year have been planted. 
These characteristics of forestry and forest laws in Greece 
mean that on the most conservative assumptions the land currently 
classified as forest land will continue to be used for this purpose 
in the period to 1990. In practice the increasing afforestation 
programme will increase the forest area to more than 19% of total 
land area, this being the current share of forest land. 
2. Potential productivity of forest land. 
Generally speaking, the productivity of forest land is 
mainly dependent on the site. As defined by the Society of American 
Foresters in 1971 (Avery, 1975), site refers to "an area considered 
in terms of its environment particularly as this determines the 
type and quality of the vegetation the area can carry". Avery (1975) 
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out that 
pointed /sitesmay be classified qualitatively into site types, by 
their climate, soil and vegetation or quantitatively into site classes 
by their potential to produce primary wood products. The primary 
purposes of site measurement are: 
a) To identify the productivity of forest stands, both present 
and future, and, 
b) To provide a frame of reference for land management, diagnosis 
and prescription. 
Theoretically, it should be possible to measure directly by 
analyzing the many factors affecting the productivity of forests, 
such as soil nutrients, precipitation, temperature regimes, available 
light, topography and so on. The above matters constitute major 
research programmes in their own right. However, this thesis is 
concerned with the future development of the existing forest resource. 
Thus under these principles .for the period 1975-1990 the productivity 
of forests is dependent on the existing growing stock and its net 
increment. 
Broadly speaking, Vaux (1971) pointed out that national and 
regional forest inventories will Ujually provide information on 
growing stock adequate, for long-term supply forecasting. Current 
inventories must also be supplemented with information on recent 
rates of stand re-establishment so as to ensure a complete picture 
of the total available forest capital. Similarly, current surveys 
of national and regional levels of timber growth provide a starting 
point for estimating the physical productivity of the growing stock. 
Current surveys alone, furnish only part of the information needed 
for growth projections. They must be augmented by careful analysis 
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of: 
a. how growth is likely to increase or decrease in tbe future, if 
the present dynamics of the forest are allowed to run their 
course, and of 
b. how growth is likely to be modified either by variations in 
the future level of cutting or by the application of programmes 
of management different from those which have produced current 
conditions. Much of the above information which is needed 
for supply forecasting, is not available for Greek forests and 
further discussion will be mainly based on information from 
the inadequate inventory of working plans. 
As 'it was shown in Chapter III, table EIII-C-3.1), in 1971 
the total growing stock of forests in Greece, based on an inventory 
of working plans, was 150 million cubic meters while the total net 
annual growth amounted to 4.00 million cubic meters. 
For coniferous forests the growing stock was 77 million cubic 
meters while the net annual growth was 1.94 million cubic meters. 
For broadleaved, evergreen broadleaved and other woodlands (partially 
forest covered area) the growing stock was 73 million cubic meters 
and the annual net increment 2.06 million cubic meters. 
3. Intensity of forest management. 
the 
As was shown in Chapter IIIfGreek forests are not managed 
intensively despite the fact that oVer-mature trees (0.36M breast 
diameter and over, especially conifers) constitute 60% of the 
growing stock. 
An independent evaluation of the Greek forest resource was 
made by Edward P. Cliff in 1973 under the auspices of the FAO. 
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He observed that Greek forests are extensive and those in productive 
sites are in relatively good condition, but are not used intensively 
for timber production (Horwitz, 1976). 
Under existing laws all the forests in Greece are managed under 
sustained yield. This means broadly speaking, that the forests 
continuously year after year will have to provide a supply of timber 
ripe for felling, in contrast to intermittent management and plundering. 
Sustained yield forest management has been widely accepted as 
a major objective of forestry. It implies continuous production of 
forest crops with the aim of achieving, at the earliest practicable 
time, an approximate balance between net growth and harvest either 
by annual or somewhat longer periods (Davis, 1954). To achieve this 
objective completely, the forest must exhibit a normal growing stock, 
a normal distribution of age classes and a normal increment on each 
age class (Waggener, 1969). 
Sustained yield management has been criticised by Thompson (1966), 
and 
Ha~ey (1966)/ Waggener (1969). They all pointed out that sustained 
yield management fails when financial objectives are paramount. 
Sustained yield however, offers advantages compared with unregulated 
liquidation of resources in terms of the long-term stability of 
forests, regularising management activities~ stability of the employ-
ment and values of local communities. However, this must be tempered 
against its failure to adjust to market conditions. Sustained yield 
emphasises stability and continuity of production but neglects 
economic values of the resource. It may even retard economic 
growth and development. 
In Greece, sustained yield forest management has become so firmly 
established that alternative policies are seldom considered. This 
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can be attributed to the fact that Greek forests playa diverse role: 
the maintenance of site, prevention of erosion, maintenance of stream 
flow, protection of grazing, the provision of opportunities for 
recreation, aesthetic enjoyment and wildlife habitat. 
As was shown in Chapter III, growing conditions in normal Greek 
forests would sustain a growing stock ranging from 140 to 300 M3/hectare 
averaging about 220 M3/hectare. However, the existing average 
growing stock per hectare is a long way below the potential, ranging 
3 between 73 to 112 M Ihectare. 
An important feature of sustained yield management is the 
prevention of resource depletion and the ensuring of a specified 
level of output. The level of growth at the time the forest becomes 
subject to regulation would indicate the minimum acceptable level of 
sustained yield. When introducing sustained yield management into 
an existing forest, it must be determined whether the required level 
of output is lower than, equal to, or greater than the initial level 
of production. If the required level of yield is lower than the 
initial productivity of the forest, there will be no regulatory 
impact. Where the required level of yield coincides with the 
initial productivity, the effect will be simply prevention of resource 
depletion. With the target level higher than the initial productivity, 
which is the most usual case, there must be a rigid programme leading 
to the attainment of the specified level of sustained yield (Mimeograph 
Lectures, Hetherington, 1978). 
Selection of the method for regulating the yield in any 
particular forest, depends on the type of forest, the overall 
objective of forest management, intensity of forest management, 
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and 
availability of data, time /money and the silvicultural system which 
has to be, or is being, practised. An operation whiCh may be 
considered as the heart of yield regulation is that of determining 
and controlling the annual yield. This operation may be carried 
out in a number of ways: 
a. control by area 
b. control by volume 
c. control by area and volume 
d. control by size and number of trees 
e. control by recurrent inventory 
The great majority of the methods devised for volume control 
have sought to decide the annual cut by determining the relationships 
between growing stock and rate of increment (Brasnett, 1953). 
This method is applicable to both irregular (uneven-aged) and 
even-aged forests. In Greece under existing circulars of the 
Ministry of Agriculture, Heyer's modification formula is used by 
the 
foresters for estimating/annual yield of forests in their wQrking plans. 
In 1841, Heyer suggested that annual yield should be determined by 
actual increment rather than theoretical normal increment, and 
growing stock should be adjusted to normal in a shorter period than 
the rotation (Brasnett, 1953). 
where 
Heyer's formula is: 
AY = Ia + AG - NG 
a 
AY = annual yield 
Ia = actual annual increment of the forest 
AG = actual growing stock (volume) 
NG = normal growing stock 
and a = years over which cutting is distributed 
As was shown in Chapter III on the basis of the 1971 inventory 
of working plans the annual allowable cut of the standlng volume of 
all the forests in Greece amounted to 3.2 million cubic meters or 
2.13 per cent of the total growing stock. The allowable cut of 
conifers (fir, picea, pinus nigra, ~inus brutia, pinus halepensis, 
and others which constitute 38.5% of total forest area) amounted 
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to 0.98 million cubic meters, comprising 1.27% of the growing stock. 
The allowable cut of broadleaved (Quercus, fagus, castanea, and 
wood 
others) evergreen broad leaved and/from partially covered forest 
areas amounted to 2.22 million cubic meters comprising 
3.04% of the growing stock. This percentage (3.04%) of allowable 
cut of broadleaved species is a result of ~he high percentage 
(48.0%) of total forest area made up of coppice. 
the the 
A closer look at/figures of/allowable cut of conifers as 
a 
absolute volumes and as/percentage of growing stock shows that they 
are low compared with other indicators of potential yields. One 
indicator of annual yields 
I = 2 GS 
is given by Von Mantel's formula: 
where 
R 
AY = annual yield 
I = annual increment (theoretic) 
GS = actual growing stock 
R = years rotation 
Using this method and assuming the rotation for conifers ranges 
between 80 to 120 years (average 100 years) and using a growing stock 
figure of 77 million M3 for conifers, we have an annual yield 
AY = 2 x 77 - 154 1 5" ill' ubi t 100 - 100 = · ~ m 10n c c me ers 
This compares with 0.98 million cubic meters which the inventory 
of working plans gives for conifers, 
A third indicator of annual yield is provided by Knuchel 
(translated by Anderson, 1953) who has pointed out tha~ as a rule, 
the allowable cut of high forests should not exceed the rate 1.6% 
of the growing stock (in the case of deficits of growing stock).l 
The present allowable cut amounts to 1.27% of the growing stock; 
lower than the figure of 1.6% advocated by Knuchel and despite the 
fact that coniferous forests in Greece are over-mature. On the 
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basis of Knuchel's method the allowable cut of conifers could be 
increased from 0.98 million cubic meters to 1.23 million cubic meters, 
a lower figure than that given by Von Mantel's formula. 
D. Forecast supply. 
After the foregoing analysis in Section (C), it remains to 
decide the future supply of roundwood over the period 1975 to 1990. 
Under the principle of sustained yield forest management which 
implies continuous production of forest crops and on the basis of 
the above analysis in section (e) it can be assumed that: 
a. The 1971 allowable cut of 0.98 million cubic meters from 
coniferous forests can be increased to 1.23 million cubic 
meters per annum on the basis of Knuchel's method, 2 for the 
period up to 1990. 
Footnote: 1. Deficit of growing stock means a lower level 
growing stock than could be sustained on a 
given site. 
2. Since Knuchel's method is more appropriate 
for Greek forests which have a deficit of growing 
stock. 
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b. The present allowable cut (of 2.22 million cubic meters) from 
broadleaved, evergreen broadleaved and other woo~lands (par~ially 
forest covered areas) will continue until 1990. Thus the 
allowable cut per annum of all forests e~cept poplar 
plantations will be (1.23 + 2.22) = 3.45 million cubic 
meters per annum until 1990. In addition, the allowable cut 
of poplar plantation will continue at about 0.15 million cubic 
meters per annum, the same rate of production as in recent years. 
Thus the total allowable cut per annum will amount to (3.45 + 
0.15) = 3.6 million cubic meters until 1990. 
In practice this forecast of allowable cut can be considered 
a low estimate seen in the light of 
a) an average wood production per annum in period 1950-1974 of 
3.8 million cubic meters. 
b) the total annual net increment of the forests of 4.0 million 
cubic meters, and, 
the 
c) the official forecasts of roundwood production made bY/Directorate 
General of Forests and CEPE which are shown in Appendix (V-A). 
These forecasts give conservative and optimistic projections 
of future wood production. However, no explanations are given 
of how these figures were derived and they must be rejected as 
unrealistic. This is because the forecasts are not related to 
the level of growing stock shown in working plans that will 
produce the optimum sustained yield in Greek forests. 
From personal experience of working plans of Greek forests totalling 
100,000 hectares, it is believed that the forecast . wood supply of 
3 from 
3.6 million M per annum I Greek forests can be considered as 
conservative. 
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that 
Also from personal experience, it is believed/the 1971 inventory 
of working plans underestimates the growing stock and cet increment 
of Greek forests. However, at present this inventory constitutes 
the most valid pointer for deciding the future allowable cut and 
revisions to the allowable cut can only be made when a more detailed 
inventory has been made of Greek forests. It is unlikely that a new 
inventory of forests will be made before 1990 and therefore the 
most valid forecast of the annual allowable cut must be considered 
as 3.6 million M3. The economic factors which affect wood production 
will be discussed in the next chapte~as part of the further policy 
for forests and forest industries. From the total allowable cut 
per year of 3.6 million cubic meters, it is assumed that 0.6 (17%) 
million cubic meters will be sawlogs and veneer logs and the rest 
3.0 (83%) million cubic meters will be small dimension wood 
(including wood for particleboard, fibreboard and fuel). 
This proportion is the result of: 
a. The existing distribution of types of forests (e.g. high per-
centage of coppice). 
b. The existing distribution of tree species and ~~e proportion 
for each specie. 
of sawlogs and small dimension wood/(e.g. for conifers, fir 
and pinus nigra, this proportion is about 55% sawlogs a~d 45% 
small dimension wood, while for pinus halepensis and pinus 
brutia this proportion is about 15% and 85% respectively". 
With these latter species the proportion of sawlogs is deter-
mined not by log diameter but by log quality. Much of the 
resource is large enough to categorise it as sawlogs material 
but the quality is too low). 
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The above assumption should be considered an optimistic one as 
regards sawlogs production since as was shown in Chapter III (table 
, 
III-C-S.l) in the period 19S0-1974 the average share of sawlogs 
(including veneer logs) and small dimension wood (including wood for 
particleboard, fibreboard and fuel) comprised 9.S% per annum and 90.5% 
of total wood production respectively. In the period 1965-1974 
these shares were 13.8% and 86.2%, and in the period 1970-1974, 17% 
and 83% respectively. The rising share of saw logs in recent years 
has been due mainly to the falling production of and demand for small 
dimension wood and thus the 17% share of sawlogs assumed for the period 
1975-1990 (the same as for 1970-1974) must be considered optimistic. 
, 
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CHAPTER VI 
, 
POLICIES FOR FOREST INDUSTRIES DEVELOPMENT IN GREECE. 
A. Introduction. 
Every country which possesses an area of forest should have a 
forest policy. This assists in the planning of the environment for 
present and future generations by the government and it is of 
considerable importance to forestry departments and private enterprise 
because it allows them to make rational long term plans for the 
development of the forests and the forest industries sector. The 
forests and forest industries should be planned as a whole because 
the two are part of a natural sequence and any split only introduces 
unnecessary difficulties in the future planning, co-ordination and 
development of the sector and utilization of resources (watt, 1973). 
This chapter and Chapter VII examine the policy implications 
for forestry and the forest industries in Greece in the period 
1975-1990 in the light of the analysis and findings of the previous 
chapters (I, II, III, IV, V). Obviously there are numberous policy 
options for both forestry and forest industries development in the 
period up to 1990 and it is impossible to discuss all imaginable 
policies. The next two chapters therefore concentrate on the leading 
issues. In this chapter,emphasis is given to the most important 
objectives for forest industries development, and in Chapter VII 
forestry policies are examined. 
B. Policy implications of the projections of wood supply and 
wood requirements. 
Wood supply and wood requirements have to be co~sidered together 
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to determine the likely course of future events. Thus this section 
discusses separately the policy implications of projected wood supply 
and requirements first for sawlogs and veneer logs and second for 
small dimension wood. 
1. Policy issues and implications of the future supply and 
requirements of sawlogs and veneer logs. 
for 
The projections of wood supply and wood requirements / sawlogs 
and veneer logs in the period 1975-1990 are shown in figure (VI-B-l.l). 
Projections of future requirements are taken from table (IV-E-2.2) and 
3 the projection of sawlog supply at 600 tho M per annum from chapters 
IV and V respectively. From this figure ,it can be seen'that there is 
a big gap between wood supply from Greek forests and the wood 
requirements. The wood requirements exceed the supply: 
in 1980 by (1734-60P) = 1134 to (206~-600) = 1465 tho M3 
in 1985 by (1800-600) = 1200 to (2297-600) = 1697 tho M3 
in 1990 by (1850-600) = 1250 to (2515-600) = 1915 tho M3 
This means that as in the past Greece will continue to be 
dependent on imports to meet her sawnwood, plywood and other industrial 
roundwood (poles) consumption. However, various policies could be 
adopted by the government to prevent this deficit from rising at 
the rate indicated above. 
The first possibility relates to investment in housing. It 
that 
was pointed out in Chapter I/during the period 1950-1974 investment 
in housing occupied an important part in the country's investment 
programme, comprising 32.9% of total fixed asset formation or 58.4% 
of total fixed asset formation of the secondary sector. Housing 
programmes greatly affect the demand for wood products (Clawson, 1975) 
and about 87% of sawnwood was used in construction in Greece in 1969 
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(EIU Ltd, 1972). Thus if the Greek government reduces the share 
of investment in housing programmes, the growth rate o~house con-
struction may decrease and as a consequence sawnwood consumption 
the 
(and/roundwood equivalent of sawnwood) may fall. Whether or not 
there is an actual fall in house construction will depend on how 
how much 
much the share of investment in housing falls and/the overall level 
of investment increases. 
A second means of reducing growth of sawnwood consumption would 
be by halting the movement of population to urban areas. As was 
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shown in Chapter I, the rural population has declined from 47.5% of the 
total population in 1951 to 35.2% in 1971 and workers who move from 
rural areas to . urban areas to take up industrial employment 
must be provided with adequate housing. If in the future Greek 
governments pursue regional and industrial policies designed to ease 
the rural-urban movement, the growth rate of the volume of housing 
construction may fall and as a consequence sawnwood consumption may 
decrease, which in turn would reduce the roundwood requirements of 
sawlogs for sawnwood. 
A third tactic aimed at reducing the growth in sawnwood demand 
would be to encourage the substitution of sawnwood by other products. 
In Chapter IV it was shown that particleboard and fibreboard are 
new products for Greek consumers and that in the last five years 
consumption has grown rapidly. In the past the per capita consumption 
was very low compared with other countries of western Europe and will 
remain relatively low in the period 1975-1990. This can be attributed 
to the fact that many end uses in other parts of Europe are scarcely 
known in Greece. Since there are surplus quantities of small 
dimension wood (see Section B2) the Greek government could encourage 
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the substitution in construction and packaging of sawnwood and 
plywood by particleboard. If this substitution occurred this again would 
mean that the roundwood requirements for sawlogs and veneer logs 
would be lower in the period 1975-1990 than the forecasts indicate. 
Also during the period 1975-1990 the Greek government could attempt 
to increase the supply of saw logs by developing a dynamic programme 
for plantations of poplar on a 6-12 year" rotation (see Chapter VII). 
An increase in the supply of sawlogs would reduce the imports of 
wood for the veneer and plywood industries and meet some of the 
sawnwood requirements for crates and boxes which absorbed 7% of sawn-
wood consumption in 1969. All the physical and biological pre-
requisites for the development of poplar plantations exist and the 
supply of poplar could be much higher than 150 thousand cubic meters 
per annum which has been forecasted above (see Chapter V). But the 
development of poplar plantations depends on the Greek government 
planting the appropriate State land with poplar and encouraging private 
investment in poplar plantations by subsidies and short duration loans 
through the Bank of Agriculture. 
Thus in the period up to 1990, Greece would become less depend-
ent on imports of sawnwood and logs for veneer and plywood ,manufacture than 
indicated in diagram (VI-B-l.l) if the Greek government were: 
a) to revise the policy of the distribution of investment among 
the various sectors of economic activity and especially reduce 
the share of investment in housing. 
b) to implement regional and industrial policies to prevent further 
rural depopulation. 
c) to encourage the substitution of sawnwood and plywood by 
particleboard, and· 
d) to develop a dynamic programme for plantations of poplar. 
, 
If the above measures were introduced by the Greek government 
it is considered by the writer that in the period 1975-1990 the 
demand for sawlogs and veneer logs would be reduced as follows: 
in 1980 from '170 to 220 tho M3 (15%) 
2. 
in 1985 from 240 to 340 tho M3 (20%) 
in 1990 from 310 to 480 tho M3 (25%) 
Policy issues and implications of the future supply and 
for 
requirements / small dimension wood. 
for 
The projections of wood supply and wood requirements / small 
dimension wood (fuelwood, pulpwood, particleboard and fibreboard 
wood) in the period 1975-1990 are shown in figure (VI-B-2.1). 
Projections of future requirements are taken from table (IV-E-2.2) 
and the projection of small dimension wood 'supply at 3.0 million 
M3 per annum, from Chapters IV and V respectively. From this figure 
it can be seen that: 
a. If the low forecast of consumption is achieved the supply of 
small wood from Greek forests will exceed the roundwood 
requirements 
in 1980 by (3000-2675) = 325 tho M3 
in 1985 by (3000-2428) = 572 tho M3 
in 1990 by (3000-2400) = 600 tho M3 
b. If the high forecast of consumption is reached the requirements 
will exceed the supply from Greek forests 
in 1980 by (3385-3000) = 385 tho M3 
in 1985 by (3446-3000) = 446 tho M3 
in 1990 by (3742-3000) = 742 tho M3 
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c. A comparison is made of total supply with only the projections 
of wood requirements for fuelwood, particleboard~nd fibreboard 
and the demand for paper is excluded, the supply from Greek 
forests will exceed the wood requirements: 
in 1980 by (3000-2115) = 885 to (3000-1621) = 1379 tho M3 
in 1985 by (3000-1701) = 1299 to (3000-1054) = 1946 tho M3 
and in 1990 by (3000-1325) = 1675 to (3000-624) = 2376 tho M3 
It was shown in Chapter II that there is no manufacture of wood 
pulp in Greece at present but that an Athens based company has 
contracted with the government to build a mechanical pulp mill in 
Macedonia (Drama) with a capacity of about 60 tho tons '--, per year with 
prospects of an increase in capacity to 90 tho tons per year. 
A t a capac! ty of 60,000 tonS· . per annum this will use about 200 
tho M3 (average) per year of small dimension wood of:~, picea, 
beech and poplar. Thus a comparison of estimated future requirements 
for small dimension wood by existing industries (particleboard, fibre-
board, mechanical pulp plus requirements for fuelwood) and potential 
supply shows that the surpluses of wood will fall in the following 
ranges: 
in 1980 from ( 885-200) = 685 to (1379-200) = 1179 tho M3 
in 1985 from (1299-200) =1099 to (1946-200) = 1746 tho M3 
and in 1990 from (1675-200) =1475 to (2376-200) = 2176 tho M3 
The main reason for these growing surpluses of small dimension 
wood is the continuing decrease of fuelwood consumption. This can 
be attributed to the economic development of Greece and more specifically 
to the following factors which have led to a fall in fuelwood 
consumption in the past 
- the rising standards of living 
- the fall in the share of the rural population, 
the main consumer of fuelwood 
- the movement of population from mountainous areas 
- the expansion of electric power supply,and 
- the availability of more convenient fuels. 
T~ese growing surpluses of small dimension wood constitute the 
central issue for the Greek government in formulating a policy for 
the utilization of Greek forest resources. 
The policy needs to take account of the fact that at present 
70% of the raw material (woodpulp) for the paper industries is 
imported and that the wood requirements for total paper consumption 
are estimated to range 
from 1054 to 1270 tho M3 in 1980 
from 1374 to 1745 tho M3 in 1985 
from 1766 to 2417 tho M3 in 1990 (from Chapter IV, table IV-E-2.2) • 
After the above analysis two broad questions therefore face 
the government in considering the future use of this small dimension 
wood. 
- What would be the costs and benefits to Greece of not 
utilizing the wood?(this question is considered in 
section C.below), and. 
- If the surplus quantities are used in what way should 
they be used? 
As in the past, the unused small dimension coniferous wood 
will be mainly p'inus halepensis, pinus brutia, pinus nigra, fir and 
broadleaved species mainly oak and beech. 
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Even with the existing development of the wood pulp industry 
in the future Greece will continue to be dependent on dmports of 
wood pulp for the paper industry. One option therefore is for the 
government to use this small dimension wood for pulp production, 
chemical or mechanical. This is examined in section D. But it 
is unlikely that new industries for processing small dimension wood 
will be established before 1985. In the immediate future the Greek 
government should therefore seek to increase the use of small 
dimension wood by: 
a) Encouraging the substitution of sawnwood and plywood by 
particleboard, and 
b) Encouraging the exports of particleboard and fibreboard to the 
countries of North Africa (e.g. Algeria) and the Middle East 
(e.g. Iraq) which import particleboard and fibreboard 
(statistical Yearbook FAO, 1976). 
An expansion of domestic and export sales of particleboard and 
fibreboard would lead to higher levels of small wood consumption 
than the forecasts indicate. This expansion could be achieved with 
the existing capacity of particleboard and fibreboard plants working 
three shifts. 
C. Costs and benefits for Greece in not expanding the 
utilization of small dimension wood. , 
This section analyses some of the implications for the Greek 
forestry sector of a decision not to expand the industrial use of 
small dimension wood beyond the capacity of existing industries. 
It examines the effect on total wood production in terms of volume 
and value. 
1. Wood production. 
It was shown in Chapter III that the unused wood over the last 
decade was 480 (average) thousand cubic meters per annum and in the 
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last five years 800 thousand cubic meters (average) per annum 
compared with the wood production of the revised supply projection of 
3~6 million cubic meters (Chapter V). The fall in wood production 
has been att~ibuted to the high harvesting costs, to the lack of 
forest roads but mainly to the falling demand for small dimension wood. 
Section (B2) abo~e showed that without forest industries 
expansion the demand for small dimension wood will continue to fall. 
This means that in the future if the Greek Government does not adopt 
policies to utilize the small dimension wood, wood production will 
continue to decrease. Thus in the future the total supply of wood 
from Greek forests will depend on the volume of removals of small 
dimension wood. 
It was shown in Chapter V that in the period 1975-1990 the 
potential wood supply from Greek forests will be 3.0 million M3 per 
annum of small dimension wood and 600 thousand M3 per annum of saw-
logs and veneer logs, giving a ratio of small dimension wood to 
sawlogs of 5:1. 
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Based on this ratio the total wood production (WP) per year 
can be calculated from the formulas: , 
WP = 5L + 5M(1) 
where WP = wood production 
5L = saw log production 
5M = small dimension wood production 
Given that the ratio of small dimension wood to sawlogs is 5:1 
equation (1) becomes 
WP = .§!:!. + 5M =.§. x 5M 
5 5 
Thus if it is assumed that the upper limit of production of small 
dimension wood is set by the requirements for particleboard, fibre-
board, fuelwood and mechanical pulp (see above section B2) then 
total wood production will range as follows: 
in 1980 from 2778 to 2185 tho M3 
in 1985 from 2281 to 1505 tho M3 
in 1990 from 1830 to 989 tho M3 
Consequently the unused wood (sawlogs and small dimension wood) 
will range as follows: 
in 1980 from 822 to 1415 tho M3 
in 1985 from 1319 to 2095 tho M3 
in 1990 from 1770 to 2611 tho M3 
This balance of used and unused wood is shown in diagram (VI-C-l.l). 
These growing surpluses of roundwood are thus an indication of the 
levels of wood production that will be forgone if there is no further 
expansion of capacity of the wood pulp industry beyond 1980. It 
can be seen that by 1990 on these assumptions wood production will 
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range between 27% and 51% of the allowable cut. The losses in the 
value of output arising from these surplus roundwood v~lumes are 
discussed in the following section. 
2. The value of output of forests (value added). 
The benefits of wood supply are reflected in the annual con-
tribution to the gross domestic product and the development of 
wood-using industries. Policy decisions can be made based on these 
benefits. 
since 1963 
It was shown in Chapter III that/the total. value of output of 
has 
the forests/declined despite the increase in the value output per 
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cubic meter from sub-period to sub-period (table III-C-7.1, Chapter III). 
A continuing fall in wood production which was assumed in the previous 
section would mean a continuing fall in the real value of output 
from Greek forests. The magnitude of the loss in production values 
will of course depend partly on the change in real wood prices in 
the period up to 1990. 
Two alternative projections of the value of output per cubic 
meter have been made for the period 1975-1990. The first estimate 
is based on the time series of the value of output per cubic meter 
in the period 1950-1974 (Appendix III-J, Chapter III) and the second 
on the average annual growth rate in the value of output per cubic 
meter, based on the period 1965-1974 (table III-C-7.1, Chapter III). 
Thus based on the value of output per cubic meter between 1950 and 
1974 (Appendix III-J, Chapter III) the following equation has been 
derived: 
Y = 145.45 + 4.21t using one dummy in year 1968 
(0.486) 
where Y = value of output per cubic meter 
t = 1,2, •••••• n 
R2= 0.77 
D-W = 1.08 
n = 25 observations. 
The value output per cubic meter based on the above equation will 
be: , 
in 1980 (t=31) Y1 = 276 drS/M3 (at 1958 prices) 
in 1985 (t=36) Y2 = 297 drS/M3 (at 1958 prices) 
in 1990 (t=41) Y3 = 318 drs/M
3 (at 1958 prices) 
Based on the assumption that the average annual growth in the value 
of 
of output per cubic meter in the period 1965-1974/1.0% per annum 
(from table III-C-7.1. Chapter III) will continue in the period 
1975-1990 the value of output per cubic meter will be: 
in 1980 Al = 244.0 x 1.0106 = 259 drS/M3 (at 1958 prices) 
in 1985 A2 = 244.0 x 1.01011 = 272 drS/M3 (at 1958 prices) 
in 1990 A3 = 244.0 x 1.01016 = 286 drS/M3 (at 1958 prices) 
Based on the above forecasts wood prices will range 
in 1980 from 259 to 276 drS/M3 
in 1985 from 272 to 297 drs/M3 
in 1990 from 286 to 318 drS/M3 
Using these forecasts of value per M3 thebenerits and costs 
of alternative policies can be examined. 
a) If the totaL supply of the forests (3600 thousand cubic meters 
per year Chapter V) were utilized the total value of output of 
the forests would range (at 1958 prices) 
in 1980 from (3600x259) = 932 to (3600x276) ~ 994 million drs. 
in 1985 from (3600x272) = 979 to (3600x297) = 1069 million drs. 
in 1990 from (3600x286) = 1030 to (3600x318) = 1145 million drs. 
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0) If there is no further expansion of particleboard. fibreboard 
and pulp capacity over existing levels and fuelwood consumption 
declines as expected. the value of output would range as follows 
(at 1958 prices) 
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in 1980 from (2185x259) = 566 to (2788x276) = 767 million drs. 
in 1985 from (1505x272) = 409 to (228lx297) = 677 million drs. 
, 
in 1990 from (989x286) = 283 to (l830x318) = 582 million drs. 
Thus without further expansion of industrial capacity the uncut 
volumes of wood would mean losses in the value of output of the 
forest as follows (at 1958 prices) : 
in 1980 from (822x259) = 213 to (14l5x276) = 391 million drs. 
in 1985 from (l319x272) = 359 to (2095x297) = 622 million drs. 
in 1990 from (1770x286) = 506 to (2611x318) = 830 million drs. 
look 
A closer lin these latter figures indicates that by 1990 the 
losses in the value of output would be greater than the value of output 
of the forests. In terms of forestry's contribution to the economy 
this production loss would represent only a small percentage (0.0012%) 
of the forecast GDP in 1990. However, it is important to emphasize that 
a decision not to expand wood production up to the level of 3.6 million 
M3 p.a. also means that the benefits to the economy arising from the 
industrial processing of this wood will also be forgone. The following 
section examines the policy options facing the Greek government in 
developing forest industries based on this unused resource. 
D. POlicy issues and implications for the wood-using industries 
of surplus quantities of small dimension wood. 
This section analyses some of the implications for the Greek 
wood-using industries and examines the policy issues arising from the 
surplus quantities of small dimension wood which will be available 
in the future (see section B2 above). Special emphasis is placed 
on examining the way this wood should be used for industrial processing • 
. 
1. The structure of the existing wood-using industries. 
It was shown in Chapter II that in 1973 there were 20558 wood-
using establishments (manufacturing~ood and cork, furniture and paper 
products) and that on average the scale of operations in the wood-using 
industries was below that of manufacturing industry as a whole (table 
II-C-6.1, Chapter II). These points: the large number of 
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small 
establishments and the / scale of operations in the existing wood-
using industries constitute one of the main problems for 
government in the period 1975-1990 for the optimum utilization of 
capital and labour resources. 
Chapter II showed that the sawmilling industry is particularly 
under-developed: mills are small in size, are not integrated 
and so are unable to sell most of their wood waste. They operate 
only one shift per day and the labour requirement per unit of output 
is very high - 10 to 15 manhours per M3 of sawnwood. Because there 
the saw logs 
will be no further increase in/allowable cut cf!n the period up to 
1990 there is no need for an expansion of sawmilling capacity. The 
main emphasis in the sawmilling industry must therefore be on modern-
ization to achieve the optimum utilization of capital, labour, and 
especially of sawmill residues which can be utilized for particleboard, 
fibreboard, or wood pulp manufacture. Also no expansion of particle-
board, fibreboard, veneer and plywood capacity is required, since the 
existing capacity of these industries can meet all d~mestic needs 
until 1990 and with 3 shift working could produce for export markets 
as well. However, rising output of partiodboard and fibreboard by 
the existing plants will of course require large inputs of roundwood 
and residues. 
The capacity of the paper industry will need to be expanded in 
the period 1975-1990 if the forecast increase in consumption is to 
be met by domestic manufacturing. There will also be economic 
advantages if paper production is integrated with pulp manufacture. 
The growing demand for paper, the limited capacity of the existing 
wood pulp industry and the growing surplus of small dimension round-
wood mean that there are definite growth possibilities for the wood 
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pulp industry. In fact, a development programme for this industry 
is the most important option facing the government in developing 
the wood-using industries. 
2. Wood-pulp manufacturing. 
It was shown in section (B2) above, that one option for the 
government is to use the surplus quantities of small dimension wood 
for pulp manufacture (chemical or mechanical) since during the period 
1975-1990 Greece, as in the past, will be dependent on imports of 
wood-pulp for the paper industries. Thus the expansion of the wood-
pulp industry, during the period 1975-1990 for utilization of the 
surplus quantities of the small dimension wood is of 
major importance and this section examines this development in detail. 
There is discussion of several key factors - the type of pr~cess, 
and 
pollution, mill locationj size and an approximate financial evaluation 
of a chemical mill. 
a. Type of process and pollution. 
There are two basic alternative processes of pulp manufacturing 
- mechanical pulping and chemical pUlping. Mechanical pulps are 
used in large volume grades of paper such as newsprint, magazine 
papers and groundwood printing papers. Chemical pulps are used in 
, 
a much wider range of paper and paperboard products than mechanical 
pulps, since strength is an important consideration in most grades 
(FAO, 1973). 
This means that the choice of process not only depends on the 
suitability of the fibrous raw material supply but also on what 
types and quantities of paper Greece needs in the future. As can 
be seen in Appendix (VI-A), during the period 1950-l97~ chemical 
pulp imports in Greece were 73% of total pulp imports and mechanical 
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pulp 27%. In the period 1975-1990 Greece may need chemical and 
mechanical pulp in roughly the same ratio. FAO (1971~ in fact 
estimated that by 1985 bleached chemical pulps in Greece will account 
for almost two-thirds of total pulp requirements (including pulp from 
straw) and bleached chemical woodpulps will account for almost 80% 
of total woodpulp requirements. 
It was pointed out in section (B2) that the unused small dimension 
coniferous wood will be ~ainly pinus halepensis, pinus brutia, pinus 
nigra, fir and broadleaved species mainly oak and beech. The process 
most suitable for pulping the above resinous coniferous and hardwood 
species is the sulphate one (FAO, 1974). 
Chemical pulping however, can have a severe impact on environ-
mental conditions. The effects may be aesthetic, toxic or otherwise 
disagreeable. The main effects are to be foUnd in the pollution of 
natural waters and the air (FAO, 1973). The Greek government there-
fore has to face the question of whether it is desirable to build 
sUlphate mills to utilize the available small dimension wood. This 
is particularly relevant to Greece with her highly developed tourist 
industry. 
Jaakko P8yry and Co. Ltd., have pointed out (Troil, 1975) that 
if the best technology of the day is used from the point of view of 
environmental protection, kraft pulp mills no longer constitute . 
severe risks to the surrounding eco-system nor to the health and 
welfare of mankind. Moreover, the present pollution control technology 
has made it possible to construct factories where the discharges of 
pollutants into the atmosphere and water are only about one tenth 
of the waste discharged by kraft pulp mills constructed not earlier 
than 10 to 15 years ago. With modern methods of pollution control 
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it should be possible for the Greek government to build up chemical 
woodpulp industries in places where there are minimal r~sks to tourism. 
It is perhaps relevant that other tourist countries, Spain, Italy, 
Portugal and France produce chemical woodpulp (unbleached and bleached 
sulphite and sulphate, table VI-D-2.1). 
Table VI-D-2.1 
Production of chemical pulp in mediterranean countries. 
Countries th.ton 
1 2 
1. France 9W 
2. Italy 107 
3. Portugal 4B4 
4. Spain 66B 
Sources: FAO yearbook of forest products 1976. 
b. Size and location of wood pulp industries. 
Hummel .et al (196B) have pointed out tha~ size and location of 
plant are best considered together because economies of scale have 
to be weighed against the higher transport costs which result from 
having to increase the radius of wood supply. They also emphasised 
that the developing technical and economic interdependence of different 
types of processing implies that there must be some matching of the 
requirements of dif£erent types of process and the location of 
individual plants should not be considered in isolation. In other 
words, the siting of sawmills, pulpmills, particleboard plants etcetera 
should be co-ordinated in spite of the obvious difficulties involved. 
The distribution~ffuture supplies of roundwood is spread widely 
allover Greece and of course the production within any region is 
widely scattered among different forests. The dispersed nature of 
the supply and the distances from forest to mill mean that transport 
is a major problem and careful planning of mill siting in relation 
191. 
to forest transport systems is needed if, as they must be, costs 
are to be kept low. 
Chapter III, Appendices (III-D and III-F) gave details of the 
regional distribution of land use, growing stock and net annual 
growth of existing forests by eight large regions of Greece. The 
regions Sterea Hellas, Athens and Poloponnesos contain 34% of 
area, 
total forests, 48% of the partially forested /34% of total growing stock 
and 32% of total net growth. It is important to note that these 
regions hold most of the unused small dimension wood, mainly resin~us 
coniferous species (P.halepensis, pinus brutia). The main species in Sterea 
Hel~as-an~A:hemare P.halepensis, P.brutia, fir and broadleaved 
species and in Pe~oponnesos pinus halepensis, pinus nigra, 
fir and broadleaved. Eor the species Pinus halepensis, Pin~s brutia 
and Pinus nigra, sulphate pulping is the most suitable process. 
It is also in these regions that the major paper and paperboard mills 
. \ 
are located (Appendix VI-B). Thus from the raw material viewpoint 
the logical location for a chemical pulp mill will be between 
Peloponnesos and Sterea Hellas (see map).- In the past FAO and the 
Ministry of Agriculture (GOF) have suggested Kato-"assiliki- near 
because 
Messologium for a pulp mill / the water supply is reported to be 
ample. This place is near to Patras and Aegeon (see map) where the 
major paper companies. (Ladopoulos Ltd. and Pepeterie Hellenic SA) 
are located. If a pulp mill were developed in the re~ion these. paper 
industries would-be well placed to expan~ their existing capacity to 
meet future-requirements of paper.' 
_ At present the mill at Patras (Ladopoulus Ltd) uses mainly chemical 
pulp and Patras would be the best location for a chemical pulp mill since 
. it could be_ integrated with the existing paper mill. However 
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in Patras there is not sufficient water supply and the existing 
paper industry obtains its water from artesian wells. 'Moreover, 
Patras is a tourist area and thus Kato-"assiliki is a better location. 
Moreover, Kato-"assiliki is well situated for the transportation of 
wood from the regions West Macedonia, Epirus, VJestern Thessalia, 
Sterea Hellas and of woodpulp to Patras or Aegeon or to Athens. 
The distance of Kato-Vassiliki from the forests in Peloponnesos, 
Sterea Hellas, Athens, West Macedonia, Epirus and Thessalia ranges 
from approximately 50 to 250 KID (average 150 KID or 93 miles). 
The size of the proposed chemical pulp mill depends on costs, 
the long term sustainable supply of fibrous resources and on the 
market situation for pulp. 
FAO (1973) pointed out that pulp and paper mills are capital 
intensive, that is, very large inputs of capital are required for 
buildings and equipment in relation to both the value of the products 
manufactured and the number of workers employed. Figure (VI-D-2.l) 
shows the general relationship between mill size and capital cost, 
and mill size and production costs. It sets down the basic principle 
only, since different types of mill in different locations will have 
curves of different profiles but it does reflect the basic principle 
that, as the daily capacity of a mill increases, substantial economies 
in both construction and operating costs can be obtained. 
As dally productive capacity increases _ 
Increasing _ dally productive capacity of mlU 
Doth 
capital 
costs and 
production 
costs 
PER TON 
go DOWN 
1 
, 
Figure VI-D-2.1. General relationship between mill size and 
capital and production costs. 
Sources: FAO (1973) Guide for planning pulp and paper entreprises. 
Rome (1973). 
If the above principle was accepted as the sole criterion of 
mill size one would build the largest possible pulp mill. But 
other factors enter into the investment decision, such as: 
a. The volume of fibrous resources available to supply the pulp 
mill on a continuing basis. 
b. The market situation - is there reasonable assurance that the 
products from the proposed mill will be saleable! 
c. Is there adequate provision for the economic supply of all 
other production inputs - water, electric power, transport 
facilities? 
One of the basic purposes of planning and of a feasibility 
study is to balance all these facto~s in order to obtain the 
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maximum economies which size provides without constructing a mill 
which is impracticable because of limited resources or~arkets or 
beyond the financial capacity of its promoters. It was shown in 
section (B2)above that the volumes of unused small dimension wood 
will range 
in 1980 from 685 to 1179 tho M3 
in 1985 from 1099 to 174-6 th. M3 
in 1990 from 14-75 to 2176 tho M3 
These figures show that there is sufficient,volume of fibrous 
resources to supply a pulp mill on a continuing basis up to 1990. 
Moreover, a dynamic programme w,i th indigenous and exotic species and 
other measures for forest management which are discussed in Chapter 
VII below should increase the supply of pulpwood and generally the 
total wood production after 1990. 
As can be seen in table (VI-D-2.2) the requirements for bleached 
chemical pulps in Greece will range: 
in 1980 from 189 to 229 tho ton:S' 
in 1985 from 24-6 to 313 tho tO~$ 
in 1990 from 318 to 4-34- tho tons 
These figures show a growing market for bleached chemical pulp 
which a domestic mill could supply, provided this pulp can be 
produced at a price competitive with imported supplies. 
With respect to wood supplies over 65% of the unused small 
dimension wood is located in the regions Sterea Hellas, Athens, 
Peloponnesos, Epirus, West Macedonia, Western Thessalia. This 
in., 3 
means that/1990 approximately , 959 to 14-14- M of unused small 
will be 
dimension roundwoodl available within 250 Km of Kato-"assiliki. 
This resource would be sufficient to support a sulphate pulp millwith 
a capacityof 100,000 tons per year (about 300 tons per day) from 1985 
Table VI-D-2.2 , 
Forecast demand for pulp in Greece 1975-1990. 
Forecast forecast total bleached 
demand for total pulp wood pulp chemical 
total paper require- require- require'-
and board ments ments ments 
tho tonr tho ton1 th. tons tho ton~ 
Iyear low his;!:h low his;!:h low his;!:h low 
1 2 3 4 5 6 7 8 
1980 375 454 337 409 236 286 189 
1985 489 621 440 599 308 391 246 
1990 632 859 569 773 398 542 318 
Notes: 1. Columns 2, and 3 from tables (IV-D-5.4. IV-D-6.4. 
IV-D-7.4, Chapter IV). 
2. Columns 4 and 5 from the assumption that 1 ton pulp 
= 1.12 paper and board (FAO. 1971). 
3. Columns 6 and 7 are based on the assumption that 30% 
of pulp in the future will be obtained from other 
resources - straw and waste paper as in the past. 
4. Columns 8 and 9 are based on the assumption that by 
1985 the bleached wood chemical pulps in Greece 
will account for almost 80% of total wood pulp 
requirements. 
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and a capacity of 150,000 tons per annum from 1990. Assuming that 
about 6M3 roundwood is needed to yield one ton of bleached sUlphate pulp 
(FAa, 197~) this means that from 1985, 600 th.M3 of sm~ll dimension wood 
mainly from pinus halepensis, pinus nigra, pinus brutia and fir would be 
needed for a pulp mill of this size, increasing to 900 th.M3 from 1990. 
There should be adequate supplies of electric power. Forest roads 
are presently in a rudimentary condition and result in high transportation 
costs. But. if during the period 1975-1990 a dynamic programme for 
forest roads (see Chapter VII below) were adopted by the government, after 
1985 the road density could reach 9-12 M/hectare which should help to 
reduce real transportation costs. 
This chemical pulp mill should not be cqnsidered in isolation. 
Its development should be examined in co-ordination with the establish-
ment of a modern sawmill and with the development of the paper industry. 
Integration with a sawmill on the same site would enable the best 
use to be made of the log supply and would guarantee a market for sawmill 
residues. 
Integration with paper manufacture should be examined at two levels. 
First the costs and benefits of an integrated pulp and paper mill 
operating on the same site should be assessed and secondly, these results 
should be compared with the integration of the proposed p~lp mill with 
a separate paper mill at different sites (e.g. at Patras). In assessing 
the relative advantages of an integrated pulp and paper complex com-
pared with a separate pulp mill, account would have to be taken of: 
1. The possible capital and manufacturing costs savings of producing 
pulp and paper in at one location. 
2. The market demand for papers. 
./'.'. j 
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3. The flexibility of paper production in an integrated pulp 
and paper plant. , 
4. Possible differences in the economics of scale of pulp and 
paper manufacture. 
An approximate financial evaluation of the pulp mill is made in the 
following section. 
3. An approximate evaluation of the profits of the proposed 
chemical pulp mill. 
rAO (1973) have pointed out that the interests of many people 
are involved in the development of a successful pulp and paper 
enterprise. The unemployed:or underemployed worker sees an opport-
unity for employment on a continuing basis, the supplier of process 
materials and services sees an opportunity for new business, and local 
gPvernments in the area of the operation see the chance to improve 
communi~ amenities through the property tax revenues which will 
develop, ': .. 
There are three entities that have a direct and measurable 
financial interest in the project. There are the equity investor, 
the funded investor and the government. They are naturally 
concerned with the general viability of the project, but each group 
also has a specific interest regarding its own welfare. 
198. 
The equity investor is primarily interested in the return on his 
invested capital after all costs and taxes have been m~. He is 
therefore concerned with the capability of the enterprise to generate 
a profit and to provide a cash flow which will permit it to cover 
debts and charges as these become due. The return on investment 
which the funded investor may expect is fixed by the terms under which 
the capital is loaned. These are the rates of interest which will 
apply on the bonds, debentures, or other loans. His primary interest, 
then is not on the rate of return but the capacity of the enterprise 
to generate enough cash flow and profit to meet the claims of prior 
creditors (workers and suppliers) and to cover payments on interest 
and loans as they are due. 
The government's specific interest lies in the possibility of 
generating tax revenues from a successful venture not only from the 
enterprise itself but from wage earners and others whose liYelihood 
depends on the mill. The government has a broader interest in terms 
of the social benefits which accrue when its people are employed and 
are being trained. The government may also have an interest by way 
of investment grants and it will want to be certain that the venture 
will be commercially viable and will generate employment and economic 
development. This section first gives a preliminary evaluation of 
the proposed pulp mill taking into account some leading development 
criteria and secondly gives a financial evaluation of the project to 
indicate its approximate commercial profitability. 
a. Preliminary evaluation. 
It is known that the establishment of pulp and paper industries 
can be justified on the grounds that they benefit the economy, by 
earning or saving foreign exchange, by producing needed goods and 
services, by increasing employment, by advancing technology and by 
I'll 
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developing natural resources (FAO, 1973, Eklund et al, 1969). In the 
case of Greece, the most easily measured of benefits of a pulp mill 
are the savings on foreign exchange, the increased use of natural 
resources and the employment created. 
Foreign exchange savings will depend on the price of imported 
pulp and the volumes produced. As can be seen in table (VI-D-3.l) 
during the periods 1961-1970, 1970-1974 and 1961-1974 the prices of 
imported chemical pulp per ton in Greece increased on average by 3%, 
20% and 8% per year respectively. 
Table VI-D-3.l 
Imports of bleached chemical pulp by Greece. 
chemical wood pulp 
imports total th.drs. 
th.ton values per ton 
item mil.drs. 
1 2 3 4 
1961 31 146 4.70 
Annual growth rate in period 
1.03 % 1961-1970 - -
1970 94 592 6.30 
Annual growth rate in period 
1.20 % 1970-1974 - -
1974 74 984 13.50 
Annual growth rate in period 
1961-1974 - - 1.O8~ 
Notes: 1. $1 = 33 drs. 
2. Value c.i.f. prices 
Sources: FAO statistical yearbook of forest products, 1976. 
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This means if Greece continues to import 100 per cent of its 
demand for chemical wood pulp, Greece would import: , 
by 1980 189 to 229 the tons, valued at 2551 to 3091 mil.drs.(at 1974 prices) 
by 1985 246 to 313 tho tons, valued at 3321 to 4225 mil.drs.(at 1974 prices) 
by 1990 318 to 434 the tons, valued at 4293 to 5859 mil.drs.(at 1974 prices) 
(from table VI-D-2.2). 
But if the proposed chemical pulp mill is established and operates 
from 1985, it would reduce this severe drain on Greece's reserves of 
foreign exchange: 
by 1985 (100 th.tons pulp x 13.50) = 1350 mil. drs. (at 1974 prices) and, 
by 1990 (150 th.tons pulp x 13.50) = 2025 mil. drs. (at 1974 prices) 
Against these savings must be set the costs of imported products 
used in the production process which in 1985 are estimated at 50 million 
drs. per annum (at 1974 prices) and also the cost of interest payments 
on foreign loans which would be about 250 million drs. per annum at an 
interest rate of 10%. In addition there will be indirect imports 
resulting from the establishment of the mill, e.g. the import content 
of harvesting the timber of the expenditure by workers and by other 
industries servicing the pulp producers. Thus in 1985 the total 
import costs of the pulp mill would be approximately 300 mil. drs. 
per annum and the net foreign exchange savings would be 1050 mil. drs. 
In addition to foreign exchange savings this chemical pulp mill 
would also utilize unused small dimension wood. Estimated consumption 
3 3 in 1985 would be a total of 600 tho M and by 1990 of 900 tho M • 
This means that assuming total wood production is based on the ratio 
of small dimension wood to sawlogs of 5:1 this would increase total 
wood production: 
)
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in 1985 by 3 720 tho M ,and, 
in 1990 by 1080 tho M3 
Thus the increased value of output of wood production resulting 
from the pulp mill development (see section C2 above) would be: 
in 19B5 ( 720x272) = 196 to ( 720x297) = 214 mil.drs.(at 195B prices) 
in 1990 (lOBOx2B6) = 309 to (10BOx31B) = 343 mi1.drs.(at 1958 prices) 
Moreover, this mill will stimulate further development of the 
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paper industries and growth of ancillary industries supplying products 
and services to the pulp industry. These developments will increase 
employment. On the basis of these possible developments it therefore 
appears that there are good economic arguments favouring the establish-
ment of a pulp mill. The following section gives a more detailed 
financial evaluation of the project. 
b. Financial evaluation. 
Generally speaking, the pulp and paper industry is highly 
capital intensive, it is becoming more international through invest-
ments abroad and an increasing number of international trade contractual 
arrangements. Because it is capital intensive it is vital that the 
commercial viability of a pulp mill be proven before committing large 
investment funds to such projects. To carry out a financial 
evaluation of the project it it necessary to know the capital needs, 
production costs, sales revenues and pr?fits of the proposed chemical 
sulphate pulp mill in Gree~e. 
Capital costs. 
A variety of components enter into preparation of capital cost 
estimates when a mill is being planned and constructed. These invol~e 
not only the evident costs of equipment, building and construction, 
but a number of less obvious costs which add appreciably to the final 
cost. 
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FAO (1973) have pointed ~ut that the cost components for a mill 
located in a remote area are those shown in Appendix (VI-C). The 
approximate capital cost of a mill to produce 100,000 tons of 
sUlphate wood pulp per year is indicated in Appendix (VI-D). These 
estimates are in terms of 1974 costs. They have been derived from 
the capital cost curves shown in appendix (VI-E) which illustrate the 
approximate capi.tal costs of pulp mills built in Sweden in 1972. To 
convert these figures to Greek conditions in 1974 an extra 50% of the 
1972 costs have been added to allow for higher infrastructure costs 
in Greece, the cost of shipment and import duties on imported plant 
and machinery and for inflation between 1972 and 1974. Thus at 
1974 prices the estimated capital cost of the pulp mill is 2475 million 
drs; excluding interest during construction and working capital. 
Production costs. 
In order to carry out the analysis of financial viability, it 
is necessary to estimate manufacturing costs in conjunction with 
estimated sales revenues to determine the gross profitability of the 
pulp mill. Such profitability is related to the capital investment 
needed to get the plant into operation in order to determine the 
feasibility of the project. 
For accounting purposes, production costs are normally classified 
as either variable or fixed costs. Variable costs can be defined 
as those which vary in accordance with the level of production. They 
consist, of the materials which are directly consumed in the production 
of mill products, such as wood, chemicals, fuel, oil,and miscellaneous 
and 
items for example, felts, wires/ screen plates. 
Fixed costs can be defined as those which remain constant and 
are not influenced by the level of production under normal operating 
conditions. They include- labour, administration and overhead costs, 
interest on debt, depreciation and insurance. Electric power can be 
'1 
203. 
a variable or fixed cost depending on the type of contract. 
Maintenance materials are primarily a fixed cost. , 
Production costs can also be classified as direct and indirect 
manufacturing costs. For the purposes of this study, direct manufact-
uring costs may be defined as the costs directly involved in the day-
to-day operation of the plant. These are the costs which normally 
constitute the manufacturing cost estimate used to determine the 
gross profit for the gross return on investment calculation. The 
direct manufacturing costs include all variable costs plus those fixed 
costs arising from the operation of the mill, such as labour, admin-
istration and overhead costs. Indirect manufacturing costs consist 
of fixed costs born by the mill which do not arise from its actual 
operation, they include such items as depreciation and interest payments 
on outstanding long-term and short-term debts. 'Appendix (VI-F) gives 
a breakdown of the estimated production costs of a bleached kraft 
pulp mill operating in Greece. Figures refer to 1974 costs. It can 
be seen that the direct cost of production would be approximately 
5840 drs./ton giving a total of 584 million drs. for an annual out-
put of 100,000 tons. Wood is the most significant of the cost items 
accounting for 51% of raw material inputs. A comparison with major 
pulp producing regions of the world in 1975 can be seen in appendix 
(VI-G). The average cost of softwood pulp wood in Sweden, Southern 
USA, British Columbia and Southern Brazil constituted 55' of the 
total direct cost of the production of bleached sulphate pulps, 
chemicals constituted 11%, energy 6%, labour 14\ and other inputs 14\. 
It should be emphasised that this cost breakdown excludes capital costs. 
Sales Revenue of bleached sulphate wood pulp. 
In 1974 the value of 1 ton of bleached wood pulp in Greece was 
13,500 drs./ton ·c.i.f. - (see table VI-D-3.l). This means that 
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if the proposed mill had been in operation in 1974 producing 100,000 
tons of woodpulp the total revenue would have been (10~,000 x 13500) 
= 1350 mil. drs. 
Return on investment based on 1974 costs and prices. 
Table (VI-D-3.2) presents a cash flow analysis of the pulp mill 
over a 13 year period. Costs and revenues are at 1974 prices with 
all capital expenditure taking place in the first 3 years. Production 
at the full capacity rating is assumed to start in year four and 
calculations are pre-tax. Over the 13 year period the ratio of 
discounted returns to discounted costs = ~B(l+r)-t = 1.25)1 
£.C ( 1+r )-t 
when r :. 12%. This is the interest rate charged by banks to the 
manufacturing sector. The internal rate of return "is·~ 
approximately 21%. 
The sensitivity of the returns was investigated by assuming 
a) costs increased by 3% per annum, and, 
b) sales volumes decreased 80,000 tonS: per annum 
instead of 100,000 tons 
Table IV-D-3.3 shows the annual cash flow in the first case (a) 
and it can be seen that the internal rate of return falls slightly 
to 20%. Table VI-D-3.4 shows the annual cash flow in the second 
case (b) and it can be seen that the internal rate of return falls 
steeply to 15%. 
This chapter has demonstrated that in the period up to 1990 there 
will be a growing surplus of small diameter wood over and above the require-
ments of the existing processing industries and the requirement for fuel 
wood. It has been shown that the resource is sufficient to support a 
bleached kraft pulp mill of 150,000 tons per annum-capacity and that such 
a plant should be commercially viable. The Greek economy would benefit 
from such a development through increased employment opportunities, 
import savings, and the mill's contribution to GDP. 
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costs mil. drs. 
investment direct 
years costs costs 
1 2 3 
1 825 0 
2 825 0 
3 825 0 
4 0 584 
5 0 584 
6 0 584 
7 0 584 
8 0 584 
9 0 584 
,10 . 0 584 
11 0 584 
12 0 584 
13 0 584 
Table VI-D-3.2 
\ 
Financial analysis of the proposed sUlphate pulp mill. 
B ~~esent value r=12% present value r =21% 
(C) benefits 
C(l+r)-t B(l+r)-t 
discounted 
C(l+r)-t B(l+r) -t total mil.drs. cash flow 
4 5 6 7 8 9 10 
825 0 - 825 0 - 825 - 825 0 
825 0 - 737 0 - 737 - 681 0 
825 0 - 657 0 - 657 - 563 0 
584 1350 - 416 961 + 545 - 330 763 
• 584 1350 - 371 85~ + .487 - 272 629 
584 1350 -' 331 765 + 434 - 225 520 
584 1350 - 296 684 +. 388 - 186 429 
584 1350 - 264 610 + 346 - 154 355 
584 1350 - 236 545 +.309 - 127 293 
584 1350 - 211 487 + 276 - 105 243 
584 1350 - 188 435 + 247 ' - 86 200 
584 1350 - 168 387 + 219 - 72 166 
584 1350 - 150 347 + 197 - 59 136 
-4850 +6079 +1229 -3685 "3734 
. 
discounted 
cash flow i 
11 
- 825 
- 681 
- 563 
+ 433 
+ 357 
+295 
+ 243 
+ 201 
+ 166 
+ 138 
+ 114 
! 
+ 94 
+ 77 
+ 49 
Discounted Revenue :' ~BCl+r)-t _ 1.25> :l C~B (internal rate of return=21%) IDiscounted costs = -!C(l+r)-t 
INet discounted revenue iB(l+r)-'t ':'~C(l+r)-1: _~_ +1229 + 49 
- ---------- --- -
Notes: 1. Investment costs' are assumed to be spread equally over the first 3 years of the project. 
2. Direct costs of 584 million drs. per annum are as shown in Appendix II-F. 
3. Price of pulp assumed to be 13,500 drs. per ton.~· 
"---:--.... -::--..;;~~~~--.. ~--.:..;;...-~.~-.... -~ -
------- --------
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Table VI-D-3.3 
Financial analysis of the proposed sulphate pulp mill. 
costs mil. drs. B present value r=12 % present value 20% 
investment direct C benefits 
C(l+r)-t B(l+r)-t -1: Iyears costs costs total mi1.drs. C(l+r)-t B( l+"n 
1 2 3 4 5 6 7 8 9 
1 825 - 825 0 - 825 0 -825 0 
2 825 - 825 0 - 737 0 -687 0 
3 825 - 825 0 - 657 0 -572 0 
4 0 601 601 1350 - 428 961 -359 782 
5 0 619 619 - 1350 - 394 858 -298 651 
6 0 638 638 1350 - 362 765 -256 541 
7 0 657 657' 1350 - 333 684 -220 452 
8 0 677 677 1350 - 306 610 -189 377 
9 0 697 697 1350 - 281 545 -162 313 
10 0 718 718 1350 - 259 487 -139 262 
I 
11 0 740 740 1350 - 238 435 -119 217 i 
12 0 762 762 1350 - 219 387 -102 181 
13 0 785 785 1350 - 202 347 - 82 151 
-5241 + 6079 -4010 t3927 
-t 1.16/1 
.n.. Discounted Revenue _ £B(l+r) _ B = C (internal rate of 
Discounted costs -t - return r = 20%). £C(l+r) 
-t -t Net discounted revenue !B(l+r) ~ !C(l+r) = + 838 - 83 
.. 
Notes: 1. Investment costs are assumed to be spread equally over the first 3 years of the project. 
2. Direct costs of 584 million drs. per annum (Appendix VI-F) are assumed to be increased by 3% p.a. 
3. Pri ce of pulp as sumed to be 13,500 drs. per ton:.' 
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Table VI-D-3.4 
r· ial f 
-
- - -- - ~--
costs mil. drs. (B) present value r=12% present value r=15% 
investment direct (C) benefits . 
years costs costs total mil.drs. C(l+r)-t B(l+r)-t C(l+r)-t B(l+r) -t 
1 2 3 4 5 6 7 8 9 
1 825 - 825 - - 825 - -825 -
2 825 - 825 - - 737 - -717 -
3 825 - 825 - - 657 - -624 -
- 4 - 504 504 1080 - 359 679 -331 709 
5 - 504 504 1080 - 320 687 -288 617 
6 - 504 504 1080 - 286 612 -250 537 
7 - 504 504 1080 - 255 547 -218 466 
8 - 504 504 1080 - 228 488 -189 406 
9 - 504 504 1080 - 204 436 -165 353 
10 - 504 504 1080 - 1B2 390 -143 307 
11 - 504 504 1080 - 162 348 -124 267 
12 - 504 504 1080 - 145 310 -lOB 232 
13 
-
504 504 1080 - 129 27B - 94 202 
-4489 +4865 -4076 + 4096 
{J -t + 1.0B> 1 B ~ C (internal rate of Discounted Revenue _ B(l+r) _ 
- - return r= 15%) Discounted costs ~(l+r)-t 
Net discounted rey~n~~.~B(l+r)-t - ~C(l+r)~ = +376 + 20 
'" Notes: 1. Investment costs are assumed to be spread equally over the first 3 years of the project. 
2Jkdirect cost of 504 mil. drs. p.a. has been derived from Appendix VI-F reducing 
3. 
4. 
by 20% the costs of pulp wood and chemicals. 
Price of pulp assumed to be 13.500 drs. per annum. 
\0 
Sales volumes decreased~O.OOO ton~' per annum instead of 100,000. 
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CHAPTER VII 
FORESTRY POLICY 
CHAPTER VII 
, 
FORESTRY POLICY 
A. Introduction. 
In the previous chapter discussion centred on the measures by 
which Greece could become less dependent on imports of sawnwood and 
logs for veneer and plywood. and how the increased use of small 
dimension wood could act as the base for the further development of 
the wood-using industries. This chapter examines and analyses how 
other aspects of Greek forestry need to be developed in the next 15 
years to bring about a long-term growth in wood production. An 
examination is made of policies for forest management and ownership. 
measures needed to minimise losses from destructive agents such as 
fire and encroachment by agriculture on forest land. Costs of wood 
production and forest roads, policies on man-made forests and finally 
investment requirements in the forestry sector. These discussions 
need to take account of: 
- The rapid change of the social and economic conditions in Greece 
over the last 25 years. 
- The long term gap between future levels of wood demand and wood 
supply. 
- The increasing wood requirements of the domestic wood processing 
industries, especially the pulp industries. 
B. Policy issues for forest management. 
The sixth World Forestry Congress (Medina, 1966) pointed out 
that forest management planning is closely dependent on economic and 
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social conditions and provisions must be made for flexibility to allow 
for changing circumstances, for instance when a country moves from a 
subsistence economy to a market or industrial economy" thereby leading 
to changes in wood requirements. 
It was shown in Chapters III and V that under existing laws all 
the forests in Greece, State and non-State, are managed under sustained 
yield and that a fundamental weakness of Greek forest management is the 
lack of accurate inventory data. 
It was also pointed out that an inventory using aerial surveying 
and moderm statistical methods started about 15 years ago, but has 
now been stopped partly because,of a lack of qualified specialists and 
partly because of a lack of funds. This means that the existing manage-
ment plans are based on poor inventory data. 
Because the social and economic conditions have changed so rapidly 
in Greece and because there have been major changes in wood requirements, 
it is now necessary to reassess forest management policies. A fund-
amental requirement for this is to have accurate and up to date inventory 
data. Accurate inventory data are essential for forest planning and 
in particular for forecasting, regulating and controlling yield 
(Johnston et al, 1967). Thus an important management priority of the 
Greek government must be to undertake a new inventory of forest resources 
since the existing inventory of working plans underestimates the 
allowable cut while future wood requirements will continue to expand. 
Also, in the absence of a new inventory, wood production plans will 
have to be based on the existing aims of sustained yield. 
c. Policy issues for private forestry. 
The forest ownership pattern has several implications for forest 
policy. State forests in Greece are generally in fairly large units 
and are efficiently managed while private forests are highly frag-
mented and not efficiently managed despite the fact that they are 
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managed under the supervision of the State Forest Service. The 
inefficiency of the private sector can be attributed to a number of factors. 
, 
First there have been insufficient measures by Greek governments 
in the past to encourage this sector with subsidies and loans and 
there has been inadequate supervision by the State Forest Service, due 
largely to a lack of foresters. 
Second, existing laws for the settlement of disputed land owner-
ship are confusing and inadequate. Most of them were enacted 50 to 
100 years ago, and still remain in force despite the rapid change in 
the social and economic conditions of Greece over the last 25 years. 
About 15% of the total state forest area is claimed by the private sector. 
Thirdly, there is amon~ private owners a general lack of forestry 
knowledge. 
Fourth, the private sector's working plans are inadequate, and, 
~Fifth, there is a lack of staff for forest administration in 
the private sector. 
For these reasons the contribution ,of private forests to the 
total economy in the past was less than it should have been. In the 
future, the private forests could playa more important role if 
policies were adopted by the Greek government which would stimulate 
an increase in the wood production and higher standards of management. 
The first need is to revise and modernise the existing laws with 
a quick settlement of disputed land. A second aim must be the 
encouragement of private investment in forestry by Subsidies and 
loans (short and long duration) through the Ministry or the Bank of 
Agriculture. Under existing laws the State can aid private forestry 
by subsidies of 40% of the total expenditure on: 
planting (afforestation, re-afforestation, plant nurseries, 
poplar plantations). 
forest roads. 
protective measures against forest fires. 
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- working plans. 
provision of equipment. 
, 
measures for hunting areas, and, 
- measures for the improvement of pastures in forest-pasture 
land. 
However, at present the number of subsidies and loans awarded 
to private forest owners is relatively limited and the implementation 
of this law needs to be extended to a large number of private owners. 
In the period 1975-1990 special encouragement must be given to 
private investment in plantations (especially poplar plantations) 
and in forest roads which are of a very low standard compared with 
state forests. 
A third strategy must be for the Forest Service to give greater 
supervision than in the past to silvicultural treatment, forest 
protection measures, administration and general forest management 
(e.g. to improve the quality of working plans by private foresters). 
The Forest Service is now in a better position to prOvide this 
assistance as it has acquired in the last three years a significant 
increase in the number of Foresters. More attention also needs to 
be given to the community forests because they comprise a significant 
part of productive forests and the administration is generally 
insufficient partly because of the rural depopulation. 
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D. Forest protection pOlicy. 
It was pointed out in Chapter III that the losse& in Greek 
forests reach an estimated level of 1 million cubic meters annually 
(about one third of wood production) as the result of damage by fire, 
insects, fungi and bacteria, animals and wind. Fire is the dominant 
force and can be considered responsible for the low level of net 
annual increment as a percentage of the growing stock of the Greek 
forests and consquently is partly responsible for the low level of 
(1) 
supply of Greek forests. Since wood requirements will increase 
in the future and the forests of Greece playa diverse role, various 
measures should be taken by the government to prevent and reduce 
losses from fire with the basic aim of increasing wood supply. 
The first need is to create a Forest Service Fire Force with 
modern equipment (e.g. aeroplanes, of which there are four at 
and 
the moment)/under the supervision of the General Directorate of 
Forests. These are needed in the driest regions - Peloponnesos, 
Sterea Hellas, some islands (Thasos, Rodos), East Thessalia and 
South Macedonia (Halki~iki). It is no longer possible to rely on 
the manpower of the rural population as the main means of fire 
fighting, largely because of the ageing rural population. 
forest 
The second requirement is to improve the organisation and training ofl 
rangers in state and private forests. 
and 
E. Policies on recreation," tourism / wildlife. 
It was shown in Chapter III that about 200,000 hectares of forest 
areas are now managed specifically as National Parks and hunting areas 
Footnote: (1) During the period 1955-1974 the average area burnt was 
12.4 thousand hectares per year from forests,partially forest covered 
areas and forest grass land. 
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and at the moment the standard of management is low, but will improve 
in the future. , 
The existence of these areas will constrain wood production in 
the future when wood demand will be increasing. To minimize the 
impact on wood production, hunting areas should be confined to the 
most unproductive areas in terms of wood output. In practice the 
hunting areas presently defined by the General Directorate of Forests 
are largely productive forest areas and their designation for hunting 
means no intensive management can be applied to increase wood production. 
Greek forests also offer opportunities for recreation, aesthetic 
enjoyment and wildlife but up to now there has been little co-ordination 
between the activities of the General Directorate of Forestry and 
the Tourist Board (EOT). Joint planning of these forest recreational 
facilities would greatly benefit the tourist industry. 
F. Policies on agricultural-grazing. 
Chapter III showed that the expansion of agriculture and grazing 
into forest areas has stopped but wood production is still affected 
because grazing is still widely practised and is a serious problem in 
some forest areas. Grazing can in fact be carried out in conjunction 
with productive forestry but it affects the condition and reproduction 
of the forests. Its detrimental effects are therefore more often 
those of loss of increment and quality than outright destruction of 
the trees. One option for the Greek government is to clarify the 
classification of the land in mountains and hilly areas, into areas 
which can be grazed and areas designated as forest. ,Af. land use" 
classification would assist the planning of plantations and 
would give forest rangers a clear idea of where they would be entitled 
to prevent grazing by animals. The 'classification should be based on 
the existing vegetation, gradient of ground, quality of site and 
productivity of soil. 
G. Logging policies. 
Logging in its broadest sense comprises all the wbrk involved 
in delivering wood from the place in which it grows to the place it 
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is to be used. It consists of two parts: the preparation of timber 
and haulage. The preparation is divided into stages, some being 
performed in the forests, some at destination, and some at inter-
mediate points between the different stages of haulage. Haulage 
usually comprises several stages in which different methods of 
transport are used. Putkisto (1965) pointed out that the haulage 
network comprises all the routes used irrespective of whether they 
are natural (unprepared forest ground, waterways) or artificial 
(cableways, tractor roads, truck roads, railways, canals, etc). 
Thus it covers the entire route of the timber, regardless of whether 
any part of it also serves for the transport of other goods, passenger 
traffic, etc. He comments that the extent and character of a network 
naturally varies according to whose standpoint it is viewed from -
that of a forest owner, that of the factory or other use~Jor that of 
an entire region or the whole country. The forest owner is principally 
interested in the internal network of his area and its links with the 
networks of the wood users. The wood user is interested in maintain-
ing the routes needed to assure supplies at points of utilization. 
Thus the area of the user's network is generally far larger and the 
network itself more complex than that of the forest owner. The 
biggest area to which the concept of network can apply is the whole 
country. In the final analysis, he concludes logging is an economic 
activity in which the aim is to minimise operational costs. The 
advantages of different techniques of logging and road making can only 
be compared in relation to their costs. The most advanced methods 
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are by no means always the most economical and both the absolute 
amount of and the ratio between the costs of labour inputs and machine 
input$vary with every alternative. 
It was shown in Chapter III that in the past the fall in wood 
production in Greece was due to the high cost of felling and hauling, 
to the lack of forest roads and to the falling demand for small 
dimension wood. As can be seen in table (VII-G-l.l) in the period 
1950-1970 the average real cost of felling and extracting sawlog and 
veneer logs in state forests was 155 drs/M 3 (at 1958 prices) and real 
costs fell in the 1960's compared with the 1950's. This fall can be 
attributed in part to the substantial improvement in road access to 
Greek high state forests and in part to mechanisation of harvesting, 
mainly felling • 
Table VII-G-l.l 
Average harvesting costs of sawlogs and veneer logs and small dimension 
wood drs/M3 (at 1958 prices) by sub-periods 
average costs 
sawloj2;s and veneer logs small dimension wood 
3 average annual 3 average annual iperiods drs/M growth rate % drs/M ~owth rate % 
1 2 3 4 
1950-1970 155 0.36 82 2.04 
1950-1960 166 1.42 73 1.00 
1960-1970 147 - 0.70 92 3.07 
Source: Appendix VII-A. 
In the same period the average real cost of harvesting small 
3 dimension wood in the state forest was 82 drs/M (at 1958 prices) 
3 but here costs per M rose in the 1960's compared with the 1950's. 
5 
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This can be mainly attributed to the lack of workers in mountainous 
areas, to the lack of mechanisation of harvesting (mainly in extracting), 
to the lack of forest roads in coppice state forests and the higher 
labo~ requirements of felling and extraction compared with sawlogs. 
The costs of sawlogs and small wood in Greece must be considered 
very high and this is mainly due to selective felling - practice which 
is carried out for silvicultural reasons. 
To make harvesting as efficient as possible, policies have to 
be decided in four important fields. 
a. The first relates to a sound long-term plan for employment in 
the forestry sector which up to now has not existed. This 
manpower plan must have as its objective the creation of a 
permanently employed, well trained labour force wh~ by specialis-
T 
ation can ensure a high level of productivity, as in west 
European ·countries such as West Germany and Britain. Moreover, 
the development of this plan based on a permanently employed 
force would prevent further rural depopulation and could encourage 
some workers to return to forest areas. 
b. A second relates to further economic mechanisation of harvest-
ing. . It was shown that felling by bow-saw and axe have been 
replaced by power saws in a significant proportion of Greek 
forests but axes are still the main tools for branching and 
barking and horses for skidding. The most effective way of 
achieving economic mechanisation of harvesting would be to offer 
forest workers subsidies and short duration loans for the purchase 
of logging equipment through the Bank of Agriculture. 
c. A third and most important tactic is to revise the selection 
system of felling to the extent that this can be allowed by 
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silvicultural considerations. For example, the selection system 
of felling in high forests spreads the felling over the whole 
stand. It would be more economical to clearfell narrow strips 
or small plots, dependent on species, as this would increase 
the productivity of both men and machines. 
d. A fourth tactic relates to the expansion of forest roads. 
Generally speaking, an efficient network of roads has always 
been of fundamental importance for forestry. For many years, 
motor powered vehicles have been gradually replacing older 
transport means, mostly based on animal power. This involves 
higher capital investment in roads and creating a need for a 
more careful and often also long-term planning of the road 
system. (Sundberg, 1965). 
Putkisto (1965) pointed out that it is difficult to state 
precisely what sort of route network for timber haulage is best 
suited for a country's national economy, but certain general 
requirements for an ideal network however, can be stated: 
1. The network should be dense enough and the direction of the 
routes such that timber can be extracted from all the country's 
exploitable forests. In other words, the cost of extracting 
timber from any area should not be prohibitive. Intensive 
forestry of course, is impossible without adequate sales and 
the latter are dependent on reasonable logging costs. 
2. The types of route in the network should vary sufficiently to 
ensure that all kinds of timber can be extracted. For 
example, waterways are useless if the timber to be hauled from 
the area cannot be floated, as is the case with certain hardwoods. 
3. As far as possible, the network should serve other forms of 
traffic and facilitate the general development of'the country's 
economy. 
4. It must be suitable for whichever method of haulage is the most 
profitable. Naturally, its capacity must be sufficient for 
the requirements. But it should not be over-estimated, the 
different methods of transport and their road networks are 
intended not to compete with but to supplement each other. 
5. Haulage networkS must not be~parse as to limit the productivity 
of a logging process. 
6. Distances between points of production and utilization must 
be as short as possible, so roads should run as straight as 
they can. 
These principles can be related to Greek conditions to indicate 
future policy objectives. Evidence given in Chapters I and III, 
and the earlier part of this chapter, shows that: 
- The existing density of forest roads in Greece in 1974 was 
2.9 M/Ha. Compared with theoretical approaches to optimum 
roading densities in other countries, the density in Greek 
forests is considerably lower and inadequate for modern methods 
of timber haulage. 
- The forest roads constitute a basic network for the mountainous 
communities in Greece: they serve tourism, personnel movement, 
assist fire protection measures and generally help regional 
development. 
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- The development of wood-using industries, especially pulp industries, 
require the cost of roundwood to be kept as low as possible. 
219. 
These characteristics suggest that in the future there is need 
for further expansion of forest roads to increase thei~ density. 
The optimum density of forest roads is a complicated question. 
It was shown in Chapter III (Appendix III-I) that there are generally 
two approaches in determining theoretical optimum densities. These 
were discussed in 1965 at the symposium on planning of Forest Commun-
ication Networks arranged by the United Nations Economic Commission 
for Europe and by the Food and Agriculture Organization. 
The first group studies optimum roading densities in relation 
to timber extraction from a purely economic point of view. 
The second and larger group are what can be termed the field-men. 
They are concerned mainly with the practical aspects of logging. 
For example, Silversides (Canada) considers that road density must 
be based on experience. Samset (1967) pointed out that the function 
of forest road construction is not just to reach the places where the 
forest grows in order to bring out the trees. The intelligent layout 
of a road network ope~s up the forest areas for silvicultural activities 
as well as administration and regeneration. He pointed out that an 
effective road network transforms difficult terrain conditions into 
terrain compartments suitable for logging and forest work. He comments 
that the usual road density formulas give a much too schematic solution 
to the road d~nsity problems and concludes that it is necessary to 
classify the terrain in such a manner that it can be decided which 
logging methods will be possible and serviceable for the forest area. 
Only in this way is it possible to attain a road system that really 
helps solve the logging problems presented by forest and terrain 
conditions. He also suggested for the regions west Thessalia, west 
Sterea Hellas and south Epirus. the following road densities! 
In steep as well as in flat terrain, a density for forest 
truck roads (1) of 6.8 M/Ha with a skidding distance of 0.5Km. 
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Also, according to terrain conditions d density of forest 
tractor roads (2) which, in addition to forest truck roads would 
range from 7.8 M/Ha to 26.5 M/Ha. 
Based on these recommendations, Greek forests should have a road 
density of 14.6 - 33.3 M/Ha., But comparing this density for Greek 
forests with theoretical optimum densities (table III-C-6.2, Chapter III) 
in other countries, it can be seen that Samset's recommendations exceed 
all the other countries despite the fact that Greece has comparable 
geographical conditions with some of them (e.g. France, Austria). 
From personal experience of working pla~s and studies of more than 
,of9-12 M/Ha' 
250,Km of forest roads, an average density/is considered by the writer 
as an optimum for the Greek forests. This density (9-12 M/Ha) is 
considered the theoretical optimum density of forest roadsin France 
(see table III-C-6.2, Chapter III). This density of 9-12 M/Ha for 
the Greek forests means that a dynamic plan for forest road·building must 
be developed in the period 1975-1990.' ,:"'The implementation of this 
policy will be mainly dependent on investment policy decisions which 
lie< primarily with the government. 
H. Policies for plantations. 
A wide range of factors have to be taken into account in drawing 
up a development policy for plantations in Greece for the period 
Footnotes: (1) The truck roads must have a minimum width of 6 meters 
surface gravel, a maximum gradient of 6-8% and a minimum curve radius 
of 25M. 
(2) The tractor roads must have a minim~m width of 3 meters, a surface 
of earth, a maximum gradient of 10-12% and a minimum curve radius of 
15M. 
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1975-1990. These include knowledge about the following: 
The area and yields from existing plantations in Greece 
(e.g. planted area, growth rates by species and by site 
quality, management practices). 
Costs of plantation establishment and management. 
- Availability of land for plantations. 
The future wood requirements and the planned development 
of wood-using industries. 
General social and economic conditions affecting 
plantation establishment and management, (e.g. lack of 
workers in mountainous regions). 
Examining the above factors in the previous chapters, it was 
shown that: 
A 
1. Only about 28000 
hectares of conifers had been 
planted by the end of 1971 and 
no significant volumes of round-
wood can be expected from these 
plantations until 1985. 
2. Greece possesses all the 
prerequisites - physical and 
biological for development 
of plantations. Greece is 
capable of sustaining growing 
stock ranging from 140-300 
M3/Ha while the existing levels 
3 
range from 70-112 M /Ha. 
B 
1. The annual planting rates in the 
period 1950-1974 declined from sub-
period (table III-C-2.l,Chapter III). 
This can mainly be attributed to the 
lack of workers resulting in turn 
from rural depopulation especially 
from mountainous areas. 
2. There is lack of mechanisation 
in plantations and a lack of nurseries. 
3. Forest roads are poor. 
4. Existing laws for the settlemt 
of disputed land ownership are 
inadequate. 
A 
3. In the future the requirements 
for sawlogs and veneer logs will 
continue to exceed supplies from 
Greek forests and the future devel-
opment of the wood-using industries 
will be reliant on an increasing 
supply of wood. 
4. A large element of Greek forests 
are classified as over-mature and 
need renewing~ ~-
5. During the period 1950-1974 
imports of forests products 
accounted for 7% (average) of the 
total value of all imports of goods 
and the deficit of balance of 
payments of wood based products 
comprised 11.3% per annum (average)OI 
the trade deficit balance of all 
goods and 14.7% of the deficit on 
the balance of payments. 
B , 
The facts listed in column (A) show that there are good reasons 
for a close examination of the costs and benefits of plantation 
forestry in Greece. The points listed in colUmn B can be viewed as 
infrastructural difficulties to an expansion of the plantation 
programme in Greece. 
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The lack of workers in mountainous areas means there is a need 
for a sound plan for employment in the forestry secto~ (as was dis-
cussed in section G above). It is also imperative that land disputes 
be settled (as was discussed in section C above) and especially dis-
putes on ownership of abandoned farmland which is interspersed with 
forest land. These cover significant areas, especially in the regions 
of West Sterea Hellas, Peloponnessos, West Thessalia and Epirus. 
They are unproductive for agriculture and potentially productive for 
development of forests. Settlement of these disputed areas would 
help the development of forest plantations in the future. 
A third need is to develop a programme of forest roads which 
helps mobility of workers in the forests and will help to minimize the 
cost of plantations. 
A fourth necessity is to improve social conditions in mountainous 
communities so that these areas are equally attractive to live in as 
the major urban areas. All the above measures are necessary for a 
successful expansion of the plantation programmes in the future. 
The following section examines specific plantation programmes 
which could be developed in Greece to increase wood production. 
Generally the main management question is the objective of the 
plantation. If this is wood production, then the species should 
be the one' capable of producing the largest quantity of suitable 
raw material in the shortest possible time. This objective has been 
adopted for the foll~wing,discussion which considers plantation 
. 
programmes with poplar, e~otic a~~ native species. 
1. Programme for poplar plantations. 
The main factors which have to be taken into account in drawing 
up a development policy for plantations of poplar are: 
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- The future demand f'or poplar wood, and, 
- The profitability of poplar plantations. , 
Demand for poplar wood. 
It was pointed out in Chapter VI that during the period 1975-1990 
the Greek government could attempt to increase the supply of saw logs 
by developing a dynamic programme of plantations of poplar on a 6-12 
year rotation. This would reduce the imports of wood for the veneer 
and plywood industries and meet some of the sawnwood requirements 
(e.g. for crates and boxes, which absorbed 7% of sawnwood consumption 
in 1969). 
Table VII-H-l.l shows the future demand levels of poplar on the 
assumption that: 
- poplar satisfies 15% of sawnwood requirements with about half the 
poplar being used in box and crate making and half in construction,and, 
- poplar satisfies one-third of veneer log requirements. 
Taking account of yields from existing poplar plantations, demand 
3· for additional quantities of poplar could reach a level of 260 th.M by 1990. 
Table VII-H-l.l 
Hypothet1cal deman or pop.ar - t • d f 1 1975 1990 ( h M3) . 
sawlogs total average forecast deficit 
for veneer require- saw logs sawlog: of 
sawnwood logs ments of for supply sawlogs 
saw logs sawnwood of of 
and poplar poplar 
years low his;1;h low high low high veneer 
1 2 3 4 5 6 7 8 9 10 
1980 220 252 71 104 291 356 323 120 203 
1985 229 276 77 129 306 405 355 120 235 
1990 235 295 80 152 315 447 380 120 260 
Notes: 1. Columns 2, 3, 4 and 5 have been calculated from table 
IV-E-2.1, Chapter IV on the assumption that 15% of sawlogs for sawn-
wood (for crates, boxes, construction> and one-third of veneer log. 
requirements in the period 1975-1990 can be met from poplar. 
2. Columns 6, 7 and 8 have been calculated from columns 2,3,4,5. 
3. Column 9 has bee~ calculated from the total forecast of the supply 
of poplar (150 th.M per year in the period 1975-l990,ChapterV) on the 
assumption that 80% is sawlogs for sawnwood and veneer logs. 
4. Column 10 has been calculated from columns 8 and 9. 
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Profitability of poplar plantations. 
Tchichonis ~ (1972) pointed out that lHa of poplar plantations 
in Greece in a period of 12 years can produce an average 420 M3 round-
wood of which 336 M3 is sawlogs and veneer logs and 84 M3 small 
dimension wood. This volume per hectare can be achieved on a planting 
spacing of 4.5 x 4.5 M which means 500 stems per hectare and a thinning 
to 250 stems per hectare in the 6th or 7th year. An alternative is 
to plant at 6"x 6~spacing which means 250 stems per Ha without thinning. 
The pr.o'litabilit;c,of poplar plantations has been calculated on the 
assumption of: 
1. A spacing of 6~x 6~(250 stems/Ha). 
3 3 2. A production of 336 M /Ha of sawlogs and 84 M /Ha of small 
dimension wood after 12 years. 
3. Plantation maintenance last- for the first 5 years and pruning 
I 
runwi'$from year (2) to (6). 
The establishment, management and harvesting costs of poplar 
plantations per hectare in the region of Thessalia are shown in 
Appendix (VII-B). From this it can be seen that: 
a) Total establishment cost/Ha = 9600 drs/Ha 
b) Total maintenance cost/Ha = 6170 drs/Ha/pa ' 
c) Pruning per Ha = 750 drs/Ha /pa 
d) Return on 1 HaD/irrigated land = 9000 drs/Ha/pa 
e) Felling and hauling costs/Ha = 48927 drs/Ha 
f) Total returns/Ha = 361050 drs/Ha 
On the basis of these costs and revenues the annual cash flow 
for lHa of poplar plantation is given in table(VII-H-1.2). From 
this it can be seen that the ratio of discounted returns to dis-
counted costs (R) including returns on irrigated land from agriculture 
are as follows: 
R = 1.28 at an interest rate of 5%. This is the rate charged 
by the Bank of Agriculture on loans to the agricultural sector. 
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R = 1.13 at an interest rate of 7%. This is the current 
interest rate paid on deposits with the Bank ~f Greece. 
R = 0.81 at an interest rate of 12%. This is the interest 
~ate charged by banks to the manufacturing sector. 
The internal rate of return iS9%. This return on poplar 
plantations is very satisfactory compared with returns in the agri-
cultural sector. It is also high by world standards as return on 
a plantation venture.-
Also, a statement of the annual cash flow for 1 Ha of poplar 
plantation is given in table (VII-H-l.3) when agriculture revenues 
suitable for poplar plantations 
are excluded. This cash flow is presented because there is land/ 
which has no agricultural value (e.g. banks of rivers, borders of 
roads) • From this it can be seen that the rati~tdiscounted returns 
to discounted costs, excluding returns from agriculture, are as follows: 
R = 2.92 at an interest rate of 5% • 
R = 2.59 at an interest rate of 7%. 
R = 1.85 at an interest rate of 12%. 
The internal rate of return ~20%. 
To see the sensitivity of investments in plantations of poplar 
to cost and price changes, another statement of the annual cash flow 
for 1 Ha of poplar plantation is given in table (VII-H-l.4). From 
this it can be seen that: 
If costs and prices increase by 3% per annum based on the 
level of costs and prices in 1977, the internal rate of 
return --!: 12%. 
If costs increase by 3% per annum and the value of wood 
remains at the level of 1977, the internal rate ~6%. 
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This shows that the real costs of poplar plantations must rise 
more than 3% per annum to reduce the internal rate of ~eturn to 5% 
which is the rate charged by the Bank of Agriculture on loans to the 
agriculture sector. 
This indicates that a poplar plantation programme is very profit-
able. The most effective way of achieving poplar plantation expansion 
would be: 
1. To encourage private investment by subsidies and short duration 
loans through the Bank of Agriculture, and, 
2. To plant state land such as banks of rivers, borders of roads, 
flood prevention banks,which in a large percentage of cases are 
I cases 
not used for raising any crop.In these/where the land has no 
agricultural value the internal rate of return can approach 20% 
as was shown above. On the assumption that poplar plantations 
3 
are required to produce an extra 260,OOOM of sawlogs by 1990 
the production figures given above mean that there would have 
to be an annual' planting programme of 776 Ha per annum •. 
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TABLE VII-H-1.3 
Cash flow on 1 Ha of poplar plantation @anaged on a 12 year rotation. 
1977 costs and prices. 
cost of 1 Ita poplar plantation (8) present value r=5% 
felling (C) benefits 
, .... estab- maint- and total of 1 lIa 
-t lishment enance . pruning hauling costs drs. C(ltr) 
1 2 3 4 5 6 7 8 
1 9600 6170 0 0 15770 0 -15770 
2 0 6170 750 0 6920 0 -6588 
3 0 6170 750 0 6920 0 -6276 
4 0 6170 750 0 6920 0 '5972 
5 0 6170 750 . 0 6920 0 -5695 
6 0 0 750 0 750 0 -587 
7 0 0 750 0 750 0 -587 
8 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 
13 0 0 0 48927 48927 361050 -27203 
'68650 
-t 2.9~1 Discounted revenue = $B(Hr) = 
Discounted costs r.c(ltr)-t 
-t ;'t 
Uet Discounted Revenue = 1:B(ltr) - tcU+r) +132094 
Notes: 1. The statement does not include cost of land. 
2. Assuming 1977 costs and prices throughout the period~ 
]978-1990 of poplar plantations. 
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TABLE VII-H-!." 
Cash flow on IHa. of poplar plantation managed on a 12 year rotation. 
1977 costs and prices. 
costs of 1 Ha poplar plantations (B) 
,e ... felling (e) benefits irrigation estah,.. maint- and total of 1 Ha 
land lishment enance pruning hauling costs (drs.) 
1 2 3 4 5 6 7 8 
1 9270 9888 6355 0 0 25513 0 
2 9548 0 6545 796 0 16889 0 
3 9834 0 6742 819 0 17395 0 
If 10129 0 6941l 8lfll 0 17917 0 
5 10433 0 7153 869 0 181155 0 
6 107 If 6 0 0 895 0 11641 0 
7 11068 0 0 922 0 11990 0 
8 11400 0 0 0 0 111100 0 
9 11742 0 0 0 0 11742 0 
10 12095 0 0 0 0 12095 0 
11 12458 0 0 0 0 12458 0 
12 12832 0 0 0 0 12832 0 
13 13217 0 0 0 71851 85068 5302111 
Discounted revenue !B(1tr)-t_ 
= t -
Discounted costs fC(ltr)-
)-t E ( ):..t Net Discounted revenue ~B(ltr - C Itr = 
--
present value r=5% present value r=7% present value r=12 
C(ltr)-t B(l+r)-t C(ltr)-t B(Hr)-t C(Hr)-t B(Hr)-t 
9 10 11 12 13 14 
-25513 0 -25513 0 -25513 0 
-16078 0 -1577'1 0 -15082 0 
-15777 '0 
-15186 0 -13864 0 
-151162 0 -111620 0 -12757 0 
-15188 0 -14062 0 -11737 0 
-9115 0 -8300 0 -6600 0 
-8944 0 -7985 0 -6079 0 
. -8174 0 -7091 0 -5153 0 
-791l9 0 - 6834 0 -47144 0 
~7B01 0 -6579 0 -4366 0 
-7637 0 -6329 0 -4011 0 
~749" 0 -6095 0 -3683 0 
~47298 2911799 -37770 2351U5 -21862 136265 
-192430 t291l799 172138 .. 2351115 135451 d36265 
1.53> 1 1.37 > 1 B-;!!:e 
t102369 ... 63277 ... 811i 
Notes: 1. Assuming costs and prices increase by 3% per annum based on 1977 for costs and prices the 
1titerna1 rate = l2% {Benefits col~ 8 = 361050 1.0313 = 530214). 
2. Assuming costs increase by 3% per annum and the value of wood remains at the lev~l of 1977 
(=361050 drs) the internal rate = 6% 
present value r=6\ 
C(Hr) -t B(Hrr t 
15 16 
-25513 0 
-15926 0 
-15481 0 
-15050 0 
-14616 0 
-8696 0 
-8453 0 
-7581 0 
-7362 0 
-7160 0 
-6951 0 
-6762 0 
-42279 179442 
-1818l0 .f1?g41i2 
eo!: c 
,. 
- 23£18 
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2. Programme for plantations of exotic and native species. 
It was seen in Chapter III that one part of existing plantations 
are located within existing forest areas and the other part on bare or 
scrub-covered land. Plantations within forests are of the native 
species (conifers and broadleaved) while plantations on bare or scrub-
covered land are of fast growing species (e.g. pinus nigra, pinus 
radiata, pinus brutia, pinus pinaster, pinus halepensis, pseudo-tsuga 
taxifolia, pinus ponderosa). 
Also, it was shown thclt . " only about 28000 hectares of 
conifers had been planted by the end of 1971 and the main emphasis 
was " 0 ~ erosion control and on aesthetic considerations rather than 
for wood production. Exotic species have not been used until very 
recently with the exception of Eucalyptus and the lack of long-term 
experience with exotic coniferous species is a serious handicap to 
the establishment of new forests (Fraser, 1972). Panetsos (1970) 
pointed out that there has been no encouragement for plantations of 
Eucalyptus in Greece to date since there has been no demand for this 
wood, although the first plantation of Eucalyptus in Greece can be 
traced back to as early as 1862. H.e also pointed out that Eucalyptus 
is well suited for afforestation in 
the regions of Athens, Peloponnessos and the islands and has observed 
Eucalyptus plantations with annual increments of 13 and 29 M3 per 
hectare at the ages of 5 and 10 years respectively. He comments that 
in Italy the annual increment per Ha of Eucalyptus plantations at 6 
3 years is 32.5 M and that Portugal produces 100 tho tons of wood 
pulp using 500 tho M3 of small dimension wood from Eucalyptus 
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plantations. The high yields from short rotations mean that a dynamic 
programme for plantations of Eucalyptus on 6-7 year rotations could 
be adopted in Greece to increase the supply of small dimension wood 
after 1985. This would provide a valuable resource fQr the future 
expansion of the pulp industries. However, this programme, as with 
other exotic species, must be developed after more investigation and 
assessment of genetic variations. 
Of the fast-growing species, pinus nigra is the most widely 
planted species in afforestation work at the present time and this is 
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native to Greece. It is predominantly a mountain species, performing 
best in the cooler moister conditions abo~e about 100M. 
Pinus brutia has also been widely planted allover Greece from 
sea level up to about 750 M. Other species used in plantations are 
pinus pinaster, pinus halepensis, pinus radiata, pinus ponderosa. 
Fraser (1972) observed plantations of these species in different places 
and some of the growth rates, he pointed out, are as follows: 
breast volume 
height M3/Ha at elevation 
age height diameter year of 
species (vears) (M) cm. indicated site M 
Pinus nigra 12 9.0 12 20 1000 
Pinus nigra 35 16.5 45 10 450 
pinus brutia 35 18.0 25 12-16 200 
pinus pinaster 35 13.0 35 - 450 
pinus pinaster 20 13.0 20 - 600 
He suggested .. P.nigra should be the major species on all the upland 
sites in plantations above about 450 M. On sites below that elevation, 
P.pinaster and P.brutia are the two most promising species, with ~ 
ponderosa being an unknown but likely alternative. Pinus radiata has 
a li~ed place at present, but is worth further study, and a whole 
series of other possible exotic species exist, which may be valuable 
for special sites or as alternatives to the main species. 
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He concluded his report by stating that it is essential that 
large experimental plots of the above species be established as soon 
, 
as possible, in order to provide material for examining management 
questions such as growth rates, thinning yields and initial spacing. 
Information on these growth rates and thinning yields would make 
it possible to carry out a cost/benefit analysis of coniferous plant-
at ions and to recommend certain policies. Unfortunately, there are 
no management tables for the natural forests of pinus nigra, pinus 
brutia, pinus halepensis, pinus silvestris and therefore it is 
impossible to examine the profitability of coniferous plantations. 
However, it seems likely that plantations of fast-growing exotic 
species would help to reduce the import dependence for forest products 
and would help to create emp~oyment in, and discourage emigration from 
mountainous areas.. . 
I. Policies for investment in the forestry sector. 
It was pointed out in Chapter I that Greece has not taken 
sufficient account of yield criteria in distributing total investment 
among different sectors and branches of the economy (Germidis et al, 
1975) • Also, it was shown in Chapter III that as regards the forestry 
sector, Greek governments have given little attention to forest invest-
ment, although the forests are not merely a renewable resource but a 
multiple resource. However, it has been demonstrated in Chapters VI 
and VII that investment in forest industries and even in certain types 
of forestry is capable of yielding a satisfactory financial return. 
It has been shown that a pulp mill should be capable of achieving an 
internal rate of return 15-21% and that poplar plantations are capable 
of returns ranging from 6% to 20%. It is also considered that 
increased investment in forestry by the state will have wider but less 
easily quantified economic benefits. The aims of this increased 
investment must be: 
to improve the efficiency of utilisation of the existing 
forest resource. 
, 
to improve the protective and recreational functions of 
forestry. 
to increase the area of plantations to provide for 
increasing wood requirements. 
to improve social and economic conditions in mountainous 
communities where forest development can make a major impact. 
K. Suggestions for further research. 
The most important subjects for further research which have 
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become apparent in the preparation of this thesis are as follows:-
The selection system of felling in Greek forests. It has been 
shown that the selection system of felling in high forest is 
common in Greece and that this spreads felling over the whole stand. 
The advantages and disadvantages of this method need to be investigated 
taking account of the silvicultural gains and the costs and benefits 
of the practice with regard to harvesting and extraction of timber. 
A plan for permanent employment in Greek state forests. It has been 
shown thatthere is no long-term plan for permanent employment in the 
forestry sector. A detailed investigation of the social costs and 
benefits of employment in forestry needs to be carried out to indicate 
the social desirability of encouraging employment in this sector. 
A long term manpower plan needs to be integrated with long term 
plans for development of the forestry sector. 
Private forestry in Greece. It has been shown that the contribution 
of private forestry to the total economy in the past was less than 
it should have been. A research programme is needed to determine 
the criteria to be adopted in granting financial aid to the private 
forestry sector. 
\ 
GENERAL CONCLUSION 
FLOW-CHART 
GENERAL CONCLUSION. 
, 
In this thesis the objective was to develop an optimum 
the 
strategy for utilization. and development of/forest resources 
the 
andjWood-using industries in Greece in the period 1975-1990. 
The framework for this strategy has been given in Chapters 
I, II, III, by examining the social and economic development 
goals for Greece and the past trends and current situation of the 
wood-using industries and forestry in Greece. In Chapter I the 
social and economic development goals for Greece during the next 
fifteen years have been identified with specific reference to the 
expected 'population growth and Gross Domestic Product. It was 
pointed out in Chapter I that Greece, in spite of certain advantages 
(like infrastructural facilities) remains an economically backward 
nation and industrial development is the main means by which the 
economi~ growth in Greece's . can be achieved thereby enhancing 
employment opportunities, increasing productivity and raising living 
standards. Industrial development can be achieved by an integrated 
and rational plan for the development of the natural resources of 
Greece and the establishment of industrial units to utilize these 
resources. 
Chapters II and III review the wood-using industries and the 
status of forestry. Forest land (62.4% of the total area of 
Greece's-forests, partly forest covered areas and forest grass 
land) and forests form a valuable natural resource and a surplus 
of exploitable wood is accumulating. The growing contribution 
of the Greek forestry sector to total economic activity is entirely 
due to industrial use of the resource. 
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In order to identify the future development strategies for 
forestry and the wood using industries, it was necessary to make 
projections of the future consumption of wood products and of the 
future supply of wood. These projections were discussed in Chapters 
IV and V. Projections of future wood consumption were based on the 
expected population growth and Gross Domestic Product, and wood 
information on Greek 
supply on/the existing status of / forests and especially on 
inventory data obtained from working plans on growing stock and net 
increment. 
The effects of the various policy options have been analysed 
in Chapters VI and VII based on a comparison of the roundwood 
requirements and the supply of Greek forests and the existing social 
and economic conditions of Greece. Flow-Chart A summarises the 
quantitative information used in the study. By adopting the strategy 
outlined in this thesis, it will be possible for the forestry sector 
to make a greater contribution than at present to the Greek economy. 
The output of timber would be increased and there would be a major 
expansion of the wood using industries. This in turn would make 
Greece more self-sufficient in forest products and reduce the current 
trade deficit on forest products. Finally, the programme would 
make a significant contribution to the improvement of living 
standards of the Greek nation. 
CONTAINS 
PULLOUTS 
FLOW - CHART A 
S~jry flow chart of an optimum strategy for utilization of forest resources and development 
of wood-using industries in Greece 1975-1990 
----
The main components of the investigation 
r----. RESULTS 
ITEM ~ --, year 1980 1985 1990 
level f----t low high low high low high 
Population tho person~ ~ 9186 9417 9645 
Total GOP at 1958 pri~es mil.drs. 
---. 295605 340655 ~77275 56727 481509 639457 
CHAPTER I per capita GOP at 1958 prices drs. ---. 32180 37084 40023 49562 "992~ 66299 
Economic labour force 
r--> Development 1--.. investment 
of education 
Greece transport 
electrici ty ~ - - - - - - - - - - - - - - - -housing 
tourism 
Greece and EEC 
the balance of trade and payments 
t-- I I Major economic characteristics of f---1 manufacturing (wood and cork,furniture and 
CIiAPTER II fixtures, paper industries) , 
;;l The \olOod-using primary wood-usin~ industries 
--I indll::itr'iez dnd r---i their sawmills significance plywood and veneer ---. particleboard and fibreboard - - - - - - - - - - - - - - - -pulp and paper mills 
matches 
I resin distillation 
r-
[--
- land use 
- ownership 
- climate 
- soil 
- topograt>\\y 
CHAPTER III - forest management 
- plantations 
The forests of 
- growing stock 
---'I Greece and 
----+ - allowable cut --f - - - - - - - - - - - - - - - -
their - wood production 
significance 
- fares t l'oads 
- employment in forestry 
- investment in forestr~ 
- contribution of the Greek forest economy 
to total economic activity 
- sawnwood wood requirements 
- plywood for sawn timber and 
- particleboard and plywood tho MJ ---1 1734 2065 1800 2297 1850 2515 
.... 
CHAPTER IV fibreboard 
- newsprint 
e---
The future f.---o - writing and printing demand for paper 
forest products - other paper and wood requirements for particleboard, fibre- , in Greece paperboard 
- poles and pitprops board,' mechanical pulp r--. 2315 1821 1901 1254 1525 ~24 x 
- fuelwood and fuelwood based on u existing industrial < ~ capacity tho M3 
.. 
~ 
- potential productivity of 3 
-
CHAPTER V forest land sawlogs th.H pa. f--1 600 600 600 
Prospective f---i' 
- intensity of forest 
supply of management L....-.> 
- forecast supply smallwood 
round woad tho M3 p .•• I--> 3000 3000 3000 
Th... woof! -, h~ rl ... mand/Hupply balLmcQ 
demand/supply of saw logs th.M
3 f----.I -1134 -1465 -1200 -1(\q7 -1250 -1915 
balance 
The demand/supply balance 
of smallwood tho H3 p.a. I 
r--> 685 1179 1099 1746 1475 2175 
Costs and benefit Roundwood removals th.M 3 hrt 2185 2778 1501j 27Al 989 1830 
if th@ total 
supply of ---~--
I 
smallwood is value of wood output 1-4 566 767 not used mil.drs. at 1958 prices 409 671 2B3 582 
unuled roundwood th,M3 1-" 922 1415 1319 2095 1770 2611 
• 
losses arising from unsold 
1-'-' 213 319 359 622 506 830 ~~~::ood mil. drs. at lq58 
es tablishment 
needs for chemical wood pulp 1---+ 189 229 246 313 318 434 tho ton 
of • 
capacity of mill th.ton p.a. chemical pulp ~ - 100 150 CHAPTER VI industry 
forest industry needs for smallwood te.. (YI" p.o.. ~ - 600 900 
r--" 
devl!lopment f---o . removals of wood would in-
crease by th.M3 p.a. ~ - 720 1080 
vaJ.ue of output of forestry 
~ would incre~se by mil.drr.. at - 196 214 309 343 1958 prices . 
savings of foreign exchange 
f-mil.drs. at 1974 prices - USO 2025 
capital cost in 197q prices t-- 7"75 mil. drs. 
financial 
evaluation total production cost in 1974 r- 584 mil. drs. 
I 
of prices 
chemical 
pulp mill total sales revenue in 1974 ~ 1150 mil. drs. Dde •• 
internal rate of return at 
1974 prices r- 21\ 
'--
intprnal rate of r~turn with 
real production costs increas- f---' ins hy 3\ p .•. 20\ 
internal rate of return with 
sales volumes 80,000 ton p.e. f---. lS\ instead of 100,000 ton p.a. 
full capar::ity 
'" 0 forest management to re-8SSp.sS forest mena~ement and ... r--.. 
'" 
undertRke a new inventory 
... 
... 
U 
H private forestry to ~pttlp di~rut ... d 1;,"", "'ncoura~e .., 
0 f-- privatI;' {nv~c;tmrnt ,'In" prnvirho n. ... greater eta t~ C;Urp.rv i '> irm 
- • 
.--
protection r---. to create a forest service, fire forc~ measures and to improve the orp,~ni7~tion of 
forest rangers 
for: 
recrpstion-tourism-wild life to confine hunting to the most 
r-
unproductive Ar~as in terms of wood 
I output and co-ordinate the activities 
of the GDr and the tourist bOArd 
agricul tural and gra zi ng f.---o to implement a land u~e classification system in mountain and hill areas 
logging to develop a sound lonJ. term plan for 
creation of a permanently employed 
--" 
work force, to further ocon~mie mech-
CHAPTER VII anization of harvesting, to revise the 
selection system of fe11in~ and to expand 
rorestry fores t roads 
'--> Development f---o plantations to devl!lop programmps for poplar 
---' 
plantations and for exotic and native 
species 
investment revise and increase investment and 
...- improve social and economic conditions 
in mountainous communities 
All th~se m~asures would enable GPEr.~~: 
a. To increase wood production in the future to meet the wood requlrement~ of th~ 
developing wood using industries. 
h. To become less dependent on imported wood baspd products. 
C. To create new opportunities in f'"mployment and to p.revent emigration. 
d. GenerAlly, to modernize the forestry sector. 
-
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APPENDIX A. 
Titles of papers which emphasise the present and fu~e global 
needs for wood. 
Titles of papers 
1. World without wood. 
2. Optimal use of forest resources 
for people. 
3. An industrial view on responsible 
management of biological 
resources. 
4. Wood utilization within the 
primary wood-using industry. 
5. How much forest does Man need? 
6. World timber supplies and 
European requirements. 
7. Scarci ty, renewability and 
forest policy. 
8. Forestry: Factory or habitat. 
9. The increasing need for wood 
science in the forest products 
industry. 
10. Scientific ,and economic aspects 
of wood research as we look to 
the future of wood. 
11. The evolving pattern of supply 
and consumption of forest 
products in Europe. 
Sources: See Bibliography 
Author 
Steenberg 
Gruenfeld 
Staebler 
Welsh and Bellamy 
Stahe1in 
Palmer 
Manthy 
Dawkins 
Ovington 
Dickinson 
l<alkkinen 
year of 
publication 
1968 
1976 
1976 
1976 
1965 
1974 
1977 
1973 
197;3 
1976 
1975. 
, 
CHAPTER I - APPENDICES 
248. 
APPENDIX I-A. 
Mid-year estimates of population and population density 1920-1974. 
inhab- inhab-
popul- growth itants , itants popul- growth 
mid- ation rate per square mid- ation rate per square 
Iyear thousand % 'D.a. K.M. year thousand % p.a. K.M. 
1 2 3 4 1 2 3 4 
1920 5007 38.7 1950 7566 57.3 
0.84 1.06 
1 5049 39.1 1 7646 57.2 
0.94 1.14 
2 5097 39.4 2 7733 58.6 
17.91 1.08 
3 6010 46.5 3 7817 59.2 
-0.17 0.98 
4 6000 46.4 4 7893 59.8 
-0.71 0.91 
5 5957 46.1 5 7965 60.3 
1.42 0.82 
6 6041 46.7 6 8031 60.8 
1.42 0.81 
7 6127 47.4 7 8096 61.3 
1.36 0.95 
8 6210 48.0 8 8173 61.9 
1.22 1.04 
9 6286 48.6 9 8258 62.6 
1.29 0.84 
1930 6367 49.3 1960 8327 63.1 
1.50 0.85 
1 6463 50.0 1 8398 63.6 
1.25 0.60 
2 6544 50.6 2 8448 64.0 
1.24 0.37 
3 6624 51.2 3 8480 . 64.2 
1.55 0.36 
4 6'27 52.0 4 8510 64.5 
1.64- 0.47 
5 6837 52 •. 9 5 8550 64.8 
1.45 0.74 
6 6936 53.7 6 8614 65.3 
1.33 1.19 
7 7028 54.4 7 8716 66.0 
1.33 0.28 
8 7122 55.1 8 8741 66.2 
1.41 0.36 
9 7222 55.9 9 8733 66.5 
1.34 0.23 
1940 7318 56.6 ~970 8793 66.6 
0.25 0.43 
. . . . . . . ..... 1 8831 66.9 
0.65 
1949 7483 2 8889 67.3 
loll 0.46 
1950 7566 57.3 3 8929 67.6 
0.37 
4 8962 67.9 
Sources: Statistical yearbook of Greece 1976 
Appendix I-B. 249. 
Birth and death rates in Greece 1950-1974 per thousand population 
and households 
, 
Households census years 
birth death number in average size Average birth and death rates 
year rate rate thousand of household per thousand population 
1 2 3 4 5 6 
1950 19.98 7.10 1. Average birth rates 
1 20.31 7.51 1,778 4.ll 1950-1960 = 19.35 
2 19~_33 6.90 1960-1970 = 17.89 
3 18.37 7.24 1950-1974 = 18.16 
4 19.23 7.04 
5 19.35 6.87 2. Average death rates 
6 19.70 7.40 1950-1960 = 7.22 
7 19.26 7.62 1960-1970 = 7.97 
8 19.01 7.12 1950-1974 = 7.76 
9 19.40 7.37 
1960 18.88 7.27 Notes: The results in 
1 17.94 7.61 2,143 3.78 column 6 have been 
2 18.01 7.88 calculated from the 
3 17.48 7.88 figures given in columns 
4 18.00 8.16 2 and 3 
5 17.71 7.87 
6 17.95 7.88 
7 18.68 8.26 Sources: Statistical 
8 18.21 8.33 Yearbrook of Greece 1976 
9 17.44 8.13 
1970 16.48 8.42 
1 15.98 8.36 2,492 3.39 
2 15.85 8.65 
3 15.40 8.70 
4 16.08 8.51 
Appendix I - C 
Emigration 1950-1974 for Greek citizens only 
, 
emigrants from repatriated Greeks 
years Greece thousand people thousand people 
1 2 3 
1950-1958 178 N.A. 
1959 24 N.A. 
1960 48 N.A. 
1 59 N.A. 
2 84 N.A. 
3 100 N.A. 
4 105 N.A. 
5 117 N.A. 
6 87 N.A. 
7 ·43 N.A. 
8 "51 19 
9 '91 18 
1970 93 23 
1 62 25 
2 43 27 
3 27 22 
4 24 24 
total 1236 
Notes: Repatriation statistics have been compiled only since 1968 
Sources: 1. 1950-1958 Ministry of Labour-statistics 
2. Statistical yearbook of Greece 1976 
250. I~ 
I 
251. 
APPEND IX I - D 
GDP and GNI (in million drachmas) and per capita GDP and GNI (in drachmas) 
in Greece. 1950-1974 
total GDP per capita GDP total GNI 
, 
per capita GNI total GDP 
at annual at annual at annual at: annual at current 
1958 growth 1958 growth 1958 growth 1958 growth prices 
years prices rate % prices rate % prices rate % prices rate % 
1 2 3 4 5 6 7 8 9 10 
1950 52945 6998 53324 7048 29589 
7.92 6.78 8.19 7.05 
1 57137 7473 5,7692 7545 35793 
-0.23 -1.35 0.13 -1.00 
2 57006 7372 57769 7470 37245 
13.09 11.86 12.63 11.43 
3 64470 8247 65067 8324 48834 
2.90 1.91 3.26 2.37 ': 
4 66341 8405 67181 8521 56137 
6.78 5.80 6.79 5.71 
5 70837 8893 71747 9008 64512 
6.06 5.19 6.69 5.82 
6 75127 9355 76549 3532 74707 
7.66 6.79 8.15 7.28 
7 80883 9990 82792 10226 79589 
3.26 2.29 2.64 1.67 
8 83518 10219 84977 10397 83518 
4.32 3.23 4.38 3.31 
9 87127 10550 88703 10741 86925 
3.35 2.50 3.84 2.99 
1960 90048 10814 92111 11062 93240 
10.56 9.62 10.78 9.84 
1 99556 11854 102043 12151 105178 
2.32 1.72 2.52 1.92 
2 101865 12058 104620 12384 111331 
7.28 6.88 7.51 7·;10 
3 109283 12887 112478 13264 122640 
8.66 8.28 8.70 8.31 
4 118753 13954 122267 14367 136949 
8.42 7.92 8.35. 7.85 
5 128757 15059 132479 15495 154056 
5.89 5.10 5.90 5.11 
6 136340 15827 140298 16287 169017 
5.31 4.08 5.47 4.25 
7 143583 16473 147979 16979 182606 
6.25 5.95 6.54 6.22 
8 152565 17454 157653 18036 196781 
9.17 8.79 8.85 8.45 
9 166582 18988 171610 19561 220199 
8.94 8.69 8.72 8.47 
1970 181476 20638 186570 21218 246971 
7.91 7.46 8.73 8.25 
1 195843 22177 202853 22970 274901 
10.61 9.90 10.99 10.26 
2 216631 24371 225139 25328 318612 
23.36 22.81 22.38 21.83 
3 267255 29931 275521 30857 423065 
-3.72 
-4.08 -3.34 
-3.70 
4 257314 28711 266303 29715 517203 
252. 
Appendix I - D /Continued 
Notes: 1. 1974 provisional data 
, 
2. Columns 3, 5 7 and 9 have been calculated from columns 2, 4, 6 
and 8 respectively. 
Sources: 1. National Accounts of Greece 1948-1970 No. 21 
(for years 1950-1957) 
2. National Accounts of Greece 1958-1972 No.22. 
(for years 1958-1972) 
3. Statistical yearbook of Greece 1976 
(for years 1973-1974) 
Appendix I - E 253. 
Gross Domestic Product (GDP) by Sector in million drachmas at 1958 prices. 
primary secondary tertiary 
percent. percent. , percent 
growth age of growth age of growth age of 
rate total rate total rate total 
Years output % p.a. GDP output % p.a. GDP output % p.a. GDP 
1 2 3 4 5 6 7 8 9 10 
1950 15250 28.80 16589 31.33 21106 39.87 
13.56 3.74 7.12 
1 17319 30.31 17209 30.12 22609 .39.57 
-5.88 2.44 2.06 
2 16301 28.59 17629 30.92 23076 40 •. 49 
26.35 11.07 5.28 
3 20596 31.95 19580 30.37 24294 38.68 
-3.02 7.09 4.54 
4 19974 30.11 20969 31.61 25398 38.28 
6.89 8.86 4.97 
5 21351 30.14 22826 32.22 26660 37.64 
2.78 9.54 5.70 
6 21944 29.21 25003 33.28 28180 37.51 
13.05 5.74 5.17 
7 24808 30.67 26438 32.69 29637 36.64 
-7.50 8.39 7.69 
8 22946 27.47 28657 34.31 31915 38.22 
5.00 5.26 2.98 
9 24095 27.65 30166 34.62 32866 37.73 
-7.53 9.40 5.78 
1960 22281 24.74 33001 36.65 34766 35.61 
22.28 6.48 6.91 
1 27246 27.37 35141 35.30 37169 37.33 
-7.22 4.98 6.79 
2 25278 24.81 36892 36.22 39695 38.97 
7.71 7.39 6.91 
3 27226 24.91 39620 36.25 42437 38.84 
6.35 10.95 , 8.02 
4 28956 24.38 43958 37.02 45839 38.60 
2.66 10.87 9.72 
5 29726 23.09 48736 37.85 50295 39.06 
0.10 8.39 6.89 
6 29755 21.82 52825 38.75 53760 39.43 
5.89 6.25 4.07 
7 31507 21.94 56128 39.09 55948 38.97 
-7.69 12.12 8.23 
8 29084 19.06 62929 41.25 6'0552 39.69 
4.99 11.74 8.55 
9 30536 18.33 70319 42.21 65727 39.26 
8.63 10.33 7.59 
1970 33173 18.28 77584 42.75 70719 38.97 
2.60 10.22 7.88 
1 34035 17.38 85513 43.66 76295 38.96 
14.81 7.61 12.10 
2 39077 18.04 92023 42.48 85531 39.48 
34.38 17.46 24.68 
3 52513 19.65 108097 40.45 106645 39.90 
-5.68 
-8.56 2.15 
4 49528 19.25 98845 38.41 108941 42.43 
Appendix I-E/Continued 
Notes: 1. Columns 3, 6, and 9 have been calculated from columns 
2, 5 and 8 respectively. 
2. Columns 4, 7 and 10 have been calculated from columns 
2, 5,8 and column 2 of Appendix (I-D) respectively. 
3. Primary sector includes Agriculture, Animal Breeding, 
Forestry, Fishing. 
4. Secondary sector includes mining and quarrying, 
manufacturing, electricity, gas and construction. 
5. Tertiary sector includes other services. 
6 •. 1974 provisional data. 
Sources: Columns 2, 5, and 8: 1. National Accounts of Greece 
1948-1970 No. 21 (for years 1950-1957) 
2. National Accounts of Greece 1958-1972 No. 22. (for 
years 1958-1972) 
3. Statistical yearbook of Greece 1976 (for year. 
1973-1974). 
254. 
AEEendix I - F 
Trends in Gross Asset Formation and Gross Fixed Asset Formation in Greece 1950-1974 million drachmas at 1958 prices 
(excluding ships) 
Gross domestic Gross fixed asset formation. 
asset 
formation Total private public 
GDP as per- as per- as per- !6 of as per- % of 
absolute absolute cent age absolute cent age absolute cent age total absolute centage total 
Years figures fi~es of Gnp figures of Gnp figures of Gnp investment figures of GDP investment 
1 2 3 4 5 6 7 8 9 10 11 12 
1950 52945 12255 23.14 10592 20.00 6184 11.68 58.38 4408 8.32 41.62 
1 57137 12057 21.10 9478 16.58 6580 11.52 69.42 2898 5.06 30.58 
2 57006 8895 15.60 8811 15.46 6279 11.01 71. 26 2532 4.45 28.74 
3 64470 12547 19.46 9321 14.45 6622 10.27 71.04 2699 4.18 28.96 
4 66341 8404 12.67 9511 14.34 6851 10.32 72.03 2660 4.02 27.97 
5 70837 11338 16.00 10544 14.88 7702 10.87 73.04 2842 4.01 26.96 
6 75127 14296 19.03 12640 16.82 9139 12.16 72.30 3501 4.66 27.70 
;7 80883 16065 19.86 12523 15.48 9058 11.20 72.33 3465 4.28 27.67 
8 83518 17577 21.04 15744 18.85 11447 13.71 72.71 4297 5.14 27.29 
9 87127 17907 20.55 16553 19.00 11269 12.93 68.08 .5284 6.07 31.92 
1960 90048 18966 21.06 19174 21.29 12825 14.2lf 66.89 6349 7.05 33.11 
1 99556 24645 24.75 20630 20.72 13146 13.20 63.72 .7484 7.52 36.28 
2 101865. 24225 23.78 22503 22.09 14773 14.50 65.65 7730 7.59 34.35 
3 109283 26435 24.19 23700 21.68 16299 14.91 68.77 740~ 6.77 31. 23 
4 118753 33667 28.35 28450 23.96 20289 17.08 71.31 8161 6.88 28.69 
5 128757 38813 30.14 32913 25.56 23409 18.18 71.12 9504 7 • .38 28.88 
6 136340 36521 26.78 36589 26.83 26131 19.17 71.42 10458 7.66 28.5"8 
I 
7 143583 37569 26.16 36092 25.13 24302 16.92 67.33 11790 8.21 32.67 
i 
8 152565 44649 29.26 43271 28.36 30575 20.04 70.66 12696 8.32 29.34 
, 9 166582 51181 30.72 50911 30.56 36063 21.65 70.83 14848 8.91 29.17 
1970 181476 55797 30.74 52181 28.75 36184 19.94 69.34 15997 8.81 30.66 
1 195843 61415 31. 36 q 57620 29.42 38035 19.42 66.01 19589 10.00 33.99 
2 216631 74711 34.49 69405 32.04 47960 22.14 69.10 21445 9.90 30.90 
3 ~~~~i~ 1~;~~~ 38.82 857~~ ~a·~g ~\~~~ i~'~~ Z~·~ ~~~~~ ~.~~ ;~.~~ It ?R ?7 F;?1 
Sources: 1. Nationai Accounts of Greece 1948-1970 No. 21 (for years 1950-1957). 2.National Accounts of Greece 1956-1972 No.22 ~ 
(for years 1958-1972). 3. Statistical yearbook of Greece 1976 (for years 1973-1974) • 
--. - ,.-
Appendix I-G. 
256. 
Annual growth rate of total fixed asset formation,private and 
public (excluding ships~ 1950-1974 at 1958 prices in millions of drachmas. 
Total private public 
, 
growth growth growth 
absolute rate absolute rate absolute rate 
Years numbers % numbers % numbers % 
1 2 3 4 5 6 7 
1950 10592 6184 4408 
-10.52 6.40 -34.62 
1 9~78 6580 2898 
- 7.04 - 4.58 -12.62 
2 8811 6279 2532 
5.79 5.46 6.59 
3 9321 6622 2699 
2.04 3.46 - 1.45 
4 9511 6851 2660 
10.86 12.42 6.84 
5 10544 7702 2842 
19.88 18.66 23.19 
6 12640 9139 3501 
- 0.93 - 0.89 - l.03 
7 12523 9058 3465 
27.72 26.37 24.01 
8 15744 11447 4297 
5.14 - 1.56 22.97 
9 16553 11269 5284 
15.83 13.81 20.15 
1960 19174 12825 6349 
7.59 2.50 17.88 
1 20630 13146 7484 
9.08 12.38 3.28 
2 22503 14773 7730 
5.32 10.33 
- 4.26 
3 23700 16299 7401 
20.04 24.48 10.27 
4 28450 20289 8161 
15.69 15.37 16.46 
5 32913 23409 9504 
11.17 1l.63 10.04 
6 36589 26131 10458 
- 1.36 - 7.00 12.74 
7 36092 24302 11790 
19.89 25.81 7.68 
8 43271 30575 12696 
17.66 17.95 16.95 
9 50911 36063 14848 
2.49 0.33 7.74 
1970 52181 36184 15997 
10.42 5.11 22.43 
1 57620 38035 19585 
20.45 26.09 9.50 
2 69405 47960 21445 
23.48 "28.66 9.05 
3 85701 61708 23993 
-27.51 -29.69 -21.92 
4 62124 43388 18736 
continued/over -
Notes: 1.' Columns 3, 5 and 7 have been calculated from columns 
2, 4 and 6 respectively. 
, 
2. 1974 provisio~al data. 
Sources: 1. National Accounts of Greece 1948-1970 No. 21 
(for years 1950-1957) 
2. National Accounts of Greece 1958-1972 No. 22 
(for years 1958-1972) 
3. Statistical yearbook of Greece 1976 
(for years 1973-1974) 
Appendix I-Ga. 
Per capita asset forma~ion of~ctive population and the annual 
growth rate (at 1958 prices) 1961-1971. 
196il.-1971 
annual 
growth 
item units 1961 rate % 
1 2 3 4 
~. Total fixed asset formation ml. drs. 20630 10.82 
2. Active population th.people 3639 -1.02 
3. Per capita fixed asset drs. 5659 11.96 
formation of~!ctive 
population 
Notes: 1. Column 4 has been calculated from columns 3 and 5. 
2. Row 3 has been calculated from rows 1 and 2. 
Sources: 1. National accounts o~ Greece 1958-1972, No. 22. 
(for years 1961, 1971). 
2. Statistical yearbook of Greece, population 
censuses 1961, 1971. 
257. 
1971 
5 
57620 
3283 
17551 
Appendix I-H. 
Gross fixed asset formation by sector in million drachmas (at 1958 prices). 
primary secondary 
total growth as % of growth as % of 
invest absolute rate total in- as % of absolute rate total in- as % of 
years ment numbers % p.a. vestment GDP numbers % p.a. vestment GDP 
1 2 3 4 5 6 7 8 9 10 
1950 10592 1258 11.88 2.38 5815 54.90 10.98 
- 1.12 9.11 
1 9478 1244 13.12 2.18 6345 66.94 11.10 
-30.63 - 7.03 
2 8811 863 9.79 1.51 5899 66.96 10.35 
-13.91 8.91 
3 9321 743 7.97 1.15 6425 68.93 9.96 
1.15 - 2.18 
4 9511 853 8.97 1.28 6285 66.08 9.48 
1.05 11.36 
5 10544 862 8.17 1.22 6999 66.38 9.88 
34.45 18.10 
6 12640 1159 9.17 1.54 8266 65.39 11.00 
48.92 -11.18 
7 12523 1726 13.78 2.13 7342 58.63 9.08 
35.28 22.10 
8 15744 2335 14.83 2.79 8965 56.94 10.73 
11.56 - 2.95 
9 16553 2605 15.74 2.99 8701 52.56 9.99 
31.09 2.19 
1960 19174 3415 17.81 3.79 8892 46.37 9.87 
5.44 9.24 
1 20630 36011'. 17.46 3.62 9714 47.09 9.76 
-10.86 27.40 
2 22503 3210 14.26 3.15 12376 55.00 12.15 
10.25 - 3.98 
- -
tertiary 
growth as % of 
absolute rate total 
numbers % p.a. 
11 12 13 
3519 32.22 
-46.32 
1889 19.94 
8.47 
2049 23.25 
5.07 
2153 23.10 
10.22 
2373 24.95 
13.06 
2683 24.45 
19.83 
3215 25.44 
7.46 
3455 27.59 
28.62 
4444 28.23 
18.06 
5247 31. 70 
30.87 
6867 35.82 
6.52 
7315 35.45 
- 5.44 
6917 30.74 
19.68 
continued/over -
'" 
as % of 
GDP 
14 
6.6"' 
3.30 
3.60 
3.34 
3.58 
3.78 
4.28 
4.27 
5.33 
6.02 
7.63 
7.34 
6.79 
"-> 
U1 
CD 
A dix I-H/C d 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1963 23700 3539 14.93 3.24 11883 50.14 10.87 8278 34.93 7.57 10.14 25.99 15.73 4 28450 3898 13.70 3.28 14972 52.63 12.61 9580 33.67 8.07 12.39 19.96 10.34 5 32913 4381 13.31 3.40 17961 54.57 13.95 10571 32.12 8.21 
- 2.81 4.65 28.04 6 36598 4258 11.64 3.12 18796 51.37 13.78 13535 36.99 9.93 13.15 
- 3.13 
- 3.47 7 36092 4B1B 13.35 3.35 1820B 50.45 12.68 13066 36.20 9.10 15.73 23.31 16.65 8 43271 5576 12.88 3.65 22453 51.89 14.72 15242 35.23 9.99 4.01 18.15 21.92 9 50911 5800 11.39 3.48 26528 52.11 15.92 18583 36.50 11.16 9.02 
- 3.83 9.49 1970 52181 6323 12.12 3.48 25512 48.89 14.06 20346 38.99 11.21 5.27 18.84 1.47 
1 57620 6656 11.55 3.40 30319 52.62 15.48 20645 35.83 10.54 
- 2.62 31.08 12.28 
2 69405 6482 9.34 2.99 39742 57.26 18.35 23181 33.40 10.70 25.10 23.00 32.40 
3 85701 B122 ~'9 .. 48 3.04 48886 57.04 18.29 28693 33.48 10.73 
-29.49 
-27.84 
-26.-39 
4 62124 5727 9.22 2.22 35276 56.78 13.71 21121 34.00 8.21 
Notes: 1. Columns 4, 5, 8, 9, 12 and 13 have been calculated from columns 2, 3, 2, 7, 2~and 11 respectively. 
2. Columns 6, 10, and 14 have been calculated from columns 3, 7 and 11 and column 2 of Appendix (I-F) respectively. 
Sources: For columns 2, 3, 7 and 11 
1. National Accounts of Greece 1948-1970 No. 21 (for years 1950-1957) 
2. National Accounts of Greece 1958-1972 No. 22 (for years 1958-1972) 
3. Statistical yearbook of Greece 1976 (for years 1973-1974) 
~ 
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Appendix I·- I. 
Incremental capital output ratio (IeOR) for period 1950-1972 260. 
gross asset gross fixed I~OR 
formation asset form-
as percent ation as 
growth rate of GDP percent of 
years of output GDP periods gross net 
1 2 3 4 5 6 7 
1950 23.14 20.00 1950-1954 3.21 2.83 
7.92 
1 21.10 16.58 1955-1959 3.31 2.31 
- 0.23 
2 15.60 15.46 1960-1964 3.75 3.37 
13.09 
3 19.46 14.45 1965-1969 3.81 3.63 
2.90 
4 12.67 14.34 1970-1972 3.19 2.98 
6.78 
5 16.00 14.88 
6.06 1950-1972 3.45 3.14 
6 19.03 16.82 
7.66 
7 19.86 15.48 Notes: 3.26 
8 21.04 18.85 l. Column 2 from Appendix (I-D 4.32 
annual percentage rate of 9 20.55 19.00 
output. 3.35 
) 
1970 21.06 21.29 2. Columns 3 and 4 from Append 10.56 (I-F) the annual shares of 1 24.75 20.72 Gross Asset Formation and 2.32 Fixed Asset Formation in 2 23.78 22.09 total output. 7.28 
ix 
3 24.19 21.68 3. Columns 6 and 7 from formul 8.66 a 
4 28.35 23.96 ICOR=Averase investment ratio 8.42 Average rate of output 5 30.14 25.56 
5.89 4. Because of the time lag 6 26.78 26.83 
which is assumed to exist 5.31 between investment and its 7 26.16 25.13 yield in output, the period 6.25 
covered by the investment 8 29.26 28.36 
ratio ends one year before 9.17 
that of growth of output. 9 30.72 30.56 
8.94 
1970 30.74 28.75 
7.91 
1 31.36 29.42 
10.61 
2 34.49 32.04 
, 23.36 
3 38.82 32.06 
- 3.72 
4 28.27 24.14 
261. 
Appendix I - J. 
Electricity production in Greece, million kwH. 
years thermal hydro-electric total 
, 
1 2 3 4 
1956 974 502 1476 
7 1279 348 1627 
8 1339 451 1790 
9 1529 433 1962 
1960 1729 469 2198 
1 _1930 554 2484 
2 2121 614 2735 
3 2307 806 3113 
4 2967 749 3716 
5 3386 759 4145 
6 3748 1714 5462 
7· 4666 1643 6309 
8 5595 1354 6949 
9 5979 2031 8010 
1970 6361 2630 8991 
1 7965 2646 10611 
2 9364 2670 12034 
3 11331 2215 13546 
4 11384 2340 13742 
annual growth 
rate 1956-1974 14.63 B.93 13.20 
% 
Sources: Statistical Yearbook of Greece 1976. 
A ppendix I - 1<. 262. 
Fixed Asset formation in buildin~s in million drachmas (at 1958 prices) 
annual 
growth 
absolute rate 
years numbers per cent 
1 2 3 
1950 3242 
-10.30 
1 2908 
3.64 
2 3014 
35.60 
3 4087 
0.10 
4 4091 
15.57 
5 4728 
10.98 
6 5247 
-11.60 
7 4638 
19.73 
8 5553 
- 5.94 
9 5223 
8.10 
1960 5646 
7.37 
1 6062 
12.80 
2 w6838 
7.56 
3 7355 
22.50 
4 9010 
15.48 
5 10405 
10.19 
6 11465 
-10.60 
7 10249 
30.60 
8 13385 
19.33 
9 15972 
6.65 
1970 14909 
16.06 
1 17303 
24.51 
2 21545 
21.77 
3 26236 
-45.86 
4 14204 
. 
as percen~ 
age of 
total 
fixed asset 
formation 
4 
30.61 
30.68 
34.21 
43.85 
43.01 
44.85 
41.51 
37.03 
35.27 
31.55 
29.44 
29.38 
30.39 
31.03 
31.67 
31.61 
31.33 
28.40 
30.93 
31.37 
29.57 
30.03 
31.04 
30.61 
22.86 
, 
as percent-
age of 
total fixed 
asset form-
ation of 
secondary 
sector 
5 
55.75 
45.83 
51.09 
63.61 
65.09 
67.55 
63.48 
63.17 
61.94 
60.03 
63.49 
62.40 
55.25 
61.89 
60.18 
57.93 
60.99 
56.29 
59.61 
60.21 
58.44 
57.07 
54.21 
53.67 
40.26 
, 
Sources: 
1. National Accounts of 
Greece 1948-1970 No.21 
(for years 1950-1957) 
2. National Accounts of 
Greece 1958-1972 No.22 
(for years 1958-1972) 
3. Statistical yearbook of 
Greece 1976 (for years 
1973-1974) 
.... 
Appendix I - L .• 
International transactions in million drachmas (at 1958 prices) 
, , 
expendi ture on goods f.o.b. expenditure of 'non-residents 
imports exports balance imports exports balance 
year absolute % of absolute % of absolute absolute % of absolute % of absolute 
figures total imp. figures total expo figures figures total imp. figures total expo figures 
1 2 3 4 5 6 7 8 9 10 11 
1950 11358 83.82 2694 68.86 - 8664 421 3.11 262 6.70 - 159 
1 9427 83.68 2544 68.87 - 6883 302 2.68 279 7.55 - 23 
_:2 8123 83.42 2920 68.02 - 5203 294 3.02 350 8.15 56 
3 9315 83.64 4826 66.99 - 4489 263 2.36 1138 15.80 875 
4 10764 82.52 5427 66.68 - 5337 525 4.02 1185 14.56 660 
5 10894 82.12 6239 64.71 - 4655 529 3.99 1738 18.02 1209 
6 12274 80.96 6030 60.98 - 6244 517 3.41 1749 17.69 1232 
7 14596 83.46 6806 57.15 - 7790 676 3.86 2123 17.83 1447 
8 14434 83.75 7197 62.25 - 7237 654 3.79 1914 16.55 1260 
9 12672 81.81 6444 58.83 - 6228 705 4.55 1977 18.05 1272 
1960 13614 80.75 6094 52.72 - 7520 845 5.01 2335 20.20 1490 
1 15085 80.38 6654 51.15 - 8431 843 4.49 2551 19.61 1708 
2 16234 80.51 6952 51.17 - 9282 868 4.30 2728 20.08 1860 
3 17863 80.43 7626 49.72 -10237 984 4.43 3188 20.78 2204 
4 20905 80.98 8062 49.99 -12843 1536 5.95 2840 17.61 1304 
5 25936 81. 34 8557 48.56 -17379 1648 5.33 3419 19.40 1771 
6 25718 80.10 12502 54.88 -13216 1500 4.67 4575 20.08 3075 
7 25840 78.54 12674 54.12 -13166 1785 5.42 4202 17.94 2417 
8 28394 79.12 11519 49.28 -16875 1874 5.22 4161 17.80 2287 ,. 
9 31838 78.32 13474 52.33 -18364 2570 6.32 4587 17.81 2017 
1970 35578 78.33 15379 51.61 -20199 2256 4.97 5582 18.73 3326 
1 35265 77.43 14258 45.43 -21011 2320 5.09 7252 23.10 4932 
2 40413 77.12 17345 45.91 -23068 2840 5.42 8618 22.81 5778 
3 66772 83.48 29387 53.77 -37385 3164 3.95 11613 21.25 8449 
4 60367 80.02 32156 57.51 -28211 2899 3.84 8377 14.98 5478 
-- --
Notes: Figures in columns 3, 5, 8, 10, 13 and 15 have been calculated f~o~ columns 2, 4, 8, 9, 12 and 14, and 
columns 17 and 18 respectively for imports and exports. 
continued/over -
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APPENDIX I - L. (Continued) 
International transactions in million drachmas (at 1958 prices) 
other expenditure total'expenditure 
imports exports balance imDorts . eXDorts balance 
absolute % of total absolute % of total absolute absolute absolute absolute I 
• years figures imports figures exports figures figures figures figures 
12 13 14 15 16 17 18 19 
1950 1771 13.07 956 24.44 - 815 13550 3912 - 9638 
1 1536 13.64 871 23.58 - 665 11265 3694 - 7571 
2 1320 13.56 1023 23.83 - 297 9737 4293 - 5444 
3 1558 14.00 1240 17.21 - 318 11136 7204 - 3932 
4 1754 13.46 1527 18.76 - 227 130~3 8139 - 4904 
5 1842 13.89 1664 17.27 - 178 13265 9641 - 3624 
6 2369 15.63 2110 21.33 - 259 15160 9889 - 5271 
7 2216 12.68 2979 25.02 763 17488 11908 - 5580 
8 2146 12.46 2451 21.20 305 17234 11562 - 5672 
9 2113 13.64 2532 23.12 419 15490 10953 - 4537 
1960 2400 14.24 3130 27.08 730 16859 11559 - 5300 
1 .:.2839 15.13 3803 29.24 964 18767 13008 - 5759 
2 3061 15.19 3905 28.75 844 20163 13585 - 6578 
3 3362 15.14 4523 29.50 1161 22209 15337 - 6872 
4 3744 13.07 5224 32.40 1480 25815 16126 - 9689 
5 4303 13.33 5644 32.04 1341 31887 17620 -14267 
6 4888 15.23 5703 25.04 815 32106 22780 - 9326 
7 5275 16.04 6540 27.94 1265 32900 23416 - 9484 
8 5617 15.66 7695 32.92 2078 35885 23375 -12510 
9 6238 15.36 7688 29.86 1450 40646 25749 -14897 
1970 7586 16.70 8839 29.66 1253 45420 29800 -15620 
1 7960 17.48 9876 31.47 1916 45545 31386 -14159 
2 9146 17.46 11814 31.28 2668 52399 37777 -14622 
3 10047 12.57 13647 24.98 3600 79983 54647 -25336 
4 12169 16.14 15384 
...J- ---- 27.51 3215 75435 55917 -19518 
Sources: 1. National accounts of Greece 1948-1970 No. 21 (for years 1950-1957). 2. National accounts of Greece 
1958-1972 No. 22 (for years1958-1972). 3. Statistical yearbook of Greece 1976 (for years 1973-1974) 
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Appendix II - A 265. 
Gross domestic product of manufacturing (million drachmas at 1958 prices) 
annual as percentage 
absolute growth of total of second-
Years numbers rate % GDP arv sector , 
1 2 3 4- 5 
1950 7301 13.78 44.01 
6.45 Notes: 
1 7772 13.60 45.16 1. Figures in column 3 
-1.27 
2 7673 13.46 43.52 have been calculated 
14.26 from column 2. 
3 8767 13.60 44-.77 2. Figures in column 4 11.44 
4- 9770 14.73 46.59 have been based on 
9.63 those in column 2 and 
5 10711 15.12 46.92 on column 2 of Appendix 
10.66 (I-D) of Chapter I., 
6 11853 15.78 47.41 3. Figures in column 5 6.82 
7 12662 15.65 47.89 have been based on 
those in column 2 and 8.50 
on column 5 of Appendix 8 13738 16.45 47.93 
. 2.09 (I-E) of Chapter I • 
9 14025 16.10 46.49 Sources: for column 2. 10.02 
1960 15431 17.14 46.76 1. National accounts of 
7.06 Greece 1948-1970 No.21 
1 16520 16.59 47.01 (for years 1950-1957)-
5.44 
2 17419 17.10 47.22 2. National accounts of 
9.12 Greece 1958-1972 No.22 
3 19007 17.39 47.97 (for years 1958-1971) 
11.27 
4 2114-9 17.81 48.11 3. Statistical yearbook of 
12.44 Greece 1976· (for years 
5 23780 18.47 48.79 1972-1974) • 
8.80 
6 25874 18.98 48.98 
7.88 
7 27914 19.44 49.79 
13.02 
8 31548 20.68 50.13 
13.71 
9 35874 21.54 51.02 
13.20 
1970 40610 22.38 52.34 
11.52 
1 45288 23.12 5°2.96 
13.99 
2 51623 23.83 56 .. 10 
5.42 
3 54422 20.36 50.34 
1.71 
4 55353 21.51 56.00 
Appendix II - B. 266. 
Gross Fixed Asset Formation in manufacturing (million drachmas 1958 prices). 
as percentaee of private public 
annual total second- GOP of 
absolute growth invest ary manufact absolute' absolute 
I years figures rate% ment sector ing figures % figures % 
1 2 3 4 5 6 7 8 9 10 
1950 2133 20.14 36.68 29.21 2133 100.0 
- -
-13.22 
1 1851 19.53 29.17 23.82 1851 100.0 
- -
- 1.83 
2 1817 20.62 30.80 23.68 1817 100.0 
- -
-35.77 
3 1167 12.52 18.16 13.31 1167 100.0 
- -
-12.42 
4 1022 10.74 16.26 10.46 1020 99.8C 2 0.20 
9.00 
5 1114 10.56 15.92 10.40 1053 94.52 61 5.48 
22.53 
6 1365 ' 10.80 16.51 11.52 1078 ',78.97 287 21.03 
21.02 
7 1652 13.19 22.50 13.05 1318 79.78 334 20.22 
21.49 
8 2007 12.75 22.39 14.61 '1979 98.60 28 1.40 
- 9.47 
9 1817 10.98 20.88 12.95 1534 84.42 283 15.58 
- 3.19 
1960 1759 9.17 19.78 11.40 1467 83.40 292 16.60 
- 23.59 
1 2174 10.54 22.38 13.16 1441 66.28 733 33.72 
17.57 
2 2556 11.36 20.65 14.67 1772 69.33 784 30.67 
2.50 
3 2620 11.05 22.05 13.78 2087 79.66 533 20.34 
28.62 
4 3370 11.84 22.51 15.93 3114 92.40 256 -7.60 
25.84 
5 4241 12.88 23.61 17.83 4162 98.14 79 1.86 
- 2.14 
6 4150 11.34 22.08 16.04 4067 98.00 83 2.00 
11.06 
7 3691 10.23 20.27 13.22 3627 98.27 64 1.73 
20.81 
8 4459 10.30 19.86 14.13 4403 98.74 56 1.26 
lS.10 
9 5266 10.34 19.85 14.68 5237 99.45 29 0.55 
10.16 
1970 5801 11.12 22.74 14.28 5777 99.59 24 0.41 
12.96 
1 6553 11.34 21.55 14.43 6450 9S.43 103 1.57 
69.15 
2 11052 15.92 27.81 21.41 10942 99.00 110 1.00 
19.57 
3 13215 15.42 27.03 24.28 13110 99.20 105 0.80 
- 3.28 
4 12781 20.57 36.23 23.09 12700 99.37 Sl 0.63 
continued/over -
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Notes: 
1. Figures in column 3 have been calculated from column 2. 
2. Figures in columns 4 and 5 have been based on those in 
column 2 and in columns 2 and 7 respectively of Appendix 
(I-H) of Chapter I. 
3. Figures in column 6 have been based on those in column 
2 and on column 2 of Appendix (II-A). 
4. The columns 8 and 10 have been calculated from columns 
2, 7 and 9 respectively. 
Sources: for columns 2, 7 and 9. 
1. National Accounts of Greece 1948-1972 No. 21 
(for years 1950-1957). 
2. National Accounts of Greece 1958-1972 No. 22 
(for years 1958-1971). 
3. Statistical yearbook 1976 
(for years 1972-1974). 
267. 
Appendix II-C. 268. 
Incremental Capital output ratio of manufacturing. 
annual growth gross fixed 
rate of manu- asset for-
facturing mations per-
output cent age of , 
GDP of manu-
I years facturing. periods ICOR 
1 2 3 4 5 
1950 29.21 1950-1954 2.25 
6.45 1955-1959 1.81 
1 23-.;82 1960-1964 1.46 
-1.27 1965-1969 1.28 
2 23.68 1970-1972 2.37 
14.26 
3 13.31 
11.44 
4 10.46 
9.63 Notes: , 
5 10.40 l. Column 2 from column 3 10.66 
of Appendix (II-A) 6 11.52 
6.82 2. Column 3 from column 6 7 13.05 
of Appendix (II-B) 8.50 
8 14.61 3. Column 5 has been cal-2.09 
culated from values in 9 12.95 
columns 2 and 3 according 
I 10.02 to the defini tlons of 1960 11.40 Appendix (I-~) of Chapter 1. 7.06 , 
1 13.16 
5.44 
2 14.67 
9.12 
3 13.78 
11.27 
4 15.93 
12.44 
5 17.83 
8.80 
6 16.04 
7.88 
7 13.22 
13.02 
8 1~.13 ' ;, 
13.71 
9 14.68 
13.20 
1970 14.28 
11.52 
1 14.43 
13.99 
2 21.41 
5.42 
3 24.28 
1.71 
4 23.09 
Appendix II-D. 
Major Economic characteristics of manufacturing by scale of 
activity 1963 and 1970. 
small-scale large-scale years industries industries 
or 
item periods _quantity % _quantity % 
1 2 3 4 5 6 
1. Establish 1 1963 115419 95.11 5934 4.89 
ments 
number 2 1963-1970 0.19 - 0.25 -
annual 
growth 
rate % 
3 1970 116940 95.09 6039 4.91 
2. Employ- 1 1963 214297 45.70 254652 54.30 
ment 2 1963-1970 2.56 - 0.16 -(persons) annual 
growth 
rate % 
3 1970 255758 49.83 257482 50.17 
3. Gross 1. 1963 - - - -
Fixed 2 1963-1970 - - - -Asset annual Formation growth in 
rate % 
million 
drachmas 3 1970 - - - -
4. Gross 1 1963 13069 25.84 37501 74.16 
product .. , 2 1963-1970 8.33 - 11.07 -ion 
annual 
value growtp 
million 
rate % drachmas 
3 1970 22886 22.63 78234 77.37 
5. Value 1 1963 4729 27.63 12387 72.37 
added 2 1963-1970 9.00 - - -million annual drachmas growth 
rate % 
3 1970 . 8645 22.25 30200 77.75 
Sources: 1. Annual industrial survey for the year 1963. 
2. Annual industrial survey for the year 1970. 
Footnote: The value added figures differ slightly from figures 
in Column 2 of Appendix II-A. 
" 
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269. 
I 
" 
total manu- ! 
facturin~ 
~uantity 
7 
121353 
0.19 
122979 
468949 
1.30 
513240 
2620 
-
5801 
50750 
10.40 
101120 
17116 
12.42 
38845 
AEEendix II - E. 
Major groups and sub-groups of wood-using industries in Greece 270. in 1973. 
Name of wood-using in- wood-usin~ industries 1973 
major sub- dustries as given in the productive ancillary 
groups group group Greece standard indust- units units total 
rial classification. , 
1 2 3 4 5 6 7 
25 
- - manufacture of wood and 11671 77 11748 
cork except furniture. 
251 
- sawmills planing and 1338 33 1371 
other wood mills. 
251.1 sawmills. 1308 23 1331 
251.2 plywood and veneer plants. 7 6 13 
251.3 particleboard and fibre- 11 4 15 
board plants. 
251.4 the conversion of round- 12 - 12 
wood into staves and 
wagons. 
252 - builders' woodwork. 7675 32 7707 
252.1 flooring plants. 105 20 125 
252.2 ca~ troll t window-frame 7534 10 7544 
etc. 
252.5 prefabricated houses. . 36 2 38 
253 - wooden containers and small 689 6 695 
cane ware. 
253.1 wooden boxes and crates. 
.335 2 337 
253.2 barrels of wood (the con- 157 1 158 
version of staves to 
barrels) • 
253.3 cane with straw crops. 197 3 200 
259 
-
cork and miscellaneous 1969 6 1975 
wood products. 
259.1 cork and articles of cork. 20 2 22 
259.2 wooden fittings for 10 
-
10 
259.3 
weaving mills. 
~urnery and small articles 887 4 891 
of wood. 
259.4 packsaddle mainly of wood. 911 
-
911 
259.9 other small articles of 141 
- I 141 wood. 26 _. 
-
manufacture furniture 
-
- -
and fixtures. 
261 
-
furniture and fixtures 
-
- -
except metal. 
261.1 furniture of wood and 8307 96 8403 
fixtures. 
27 - - manufacture of paper. 336 40 376 
271 
- pulp and paper. 26 22 48 
271.1 manufacture of pulp. 1 
- 1 
271.2 manufacture of paper and 25 22 47 
paperboard. 
continued/over -
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Appendix II - E/continued 
1 2 3 lj. 5 6 7 
272 
-
the conversion of paper 310 18 328 
and paperboard. 
272.1 bag, sack and wrapping 29 3 32 
papers. 
272.2 folding carton and 158 9 167 
boxboard. 
272.9 other small articles and 123 6 129 
paperboard. 
31 
- -
chemical industries. 
313 
-
other chemical industries. 
313.3 resin. 18 11 29 
319 - miscellaneous chemical 
products. 
319.2 matches. 1 1 2 
Sources: -Industrial Census 1973. 
, 
J 
Appendix II - F. 
--- -- - - --------- -------
M . :h teristics~ood and 
----- ----------------
k fact • d 
---
(ISIC 25) in 1963 and 197 
-
small-scale industries large-scale industries total of ISIC 25 
years as percentage as percentage as percentage 
or numbers/ (see notes) numbers/ (see notes) numbers/ (see notes) 
item period value % % % value % % % value % % 
1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Establish,- 1 1963 12010 97.49 65.62 10.41 309 2.51 51.76 5.21 12319 65.19 10.15 
ments. 2 1963-1970 
annual growth -0.31 - - - -1.20 - - - -0.33 - -
rate % 
3 1970 11753 97.64 57.56 10.05 284 2.36 47.81 4.70 12037 57.28 9.79 
2. Employment 1 . 1963 21579 76.35 60.91 10.07 6685 23.65 41.81 2.63 28261~ 54.97 6.03 
(persons) 2 1963-1970 
annual gro~h 0.99 - - - 1.20 - - - 1.04 - -
rate % 
3 1970 23126 76.09 59.54 9.04 7267 23.91 40.49 2.82 30393 53.52 5.92 
3.Gross fixed 1 1963 N.A. - - - - - - - - - -
asset forrn- 2 1963-1970 
ation annual growth - - - - - - - - - - -
(nil.drs.) rate % 
3 1970 94 39.73 83.10 8.68 142 60.27 34.76 1.93 236 45.21 2.79 
4.Gross pro- 1 1963 738 57.43 55.44 5.65 547 42.57 29.67 1.46 1285 40.17 2.54 
duct ion 2 1963-1970 
value in annual growth 9.55 - - - 16.0 - - - 12.58 - -
mil. drs. rate % ,. 
3 1970 1398 47.48 52.30 6.11 1547 52.52 35.30 1.98 2945 41.74 2.91 
5.Value 1 1963 290 60.69 53.98 6.12 ·188 39.31 30.58 1.51 478 41.50 2.79 
added in 2 1963-1970 
million annual growth 9.29 - - - 19.49 - - - 13.97 - -
drachmas rate % 
3 1970 540 45.21 45.48 6.24 654 54.79 39.41 2.16 1194 41.94 3.Q"L 
- -
continued/over -
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Appendix II-F/Continued 
Notes: 
1. 
2. 
3. 
Columns 4 and 8 show the share of small-scale and largescale 
industries in group 25. , 
Columns 5, 9 and 12 show the percentages of total wood-using 
industries (by small-scale, large-scale and total respectively) 
accounted for by industries in group 25. 
Columns 6, 10 and 13 show the percentages of total manufacturing 
(b¥ small-scale, large-scale and total respectively) accounted 
for by industries in group 25. 
Sources: 
1. Annual industrial survey for the year 1963 
2. Annual industrial survey for the year 1970 
273. 
M • h 
- - -
year 
or 
item periods 
1. 2 
1. Establish- 1 1963 
ments 2 1963-1970 
(number) annual growth 
rate % 
3 1970 
2. Ernp10yment 1 1963 
(Persons) 2 1963-1970 
annual growth 
rate % 
3 1970 
3.Gross fixed 1 1963 
asset form- 2 1963-1970 
ation annual growth 
(mil drs.) rate % 
3 1970 
4.Gross prod- 1 1963 
uction 2 1963-1970 
value in annual growth 
mi1.drs. rate % 
3 1970 
5. Value added 1 1963 
in million 2 1963-1970 
drachmas annual growth 
rate % 
3 1970 
-- --- --
i ~ood 
-- - --- -
- - - -- - - --- -
Appendix II-G. 
furniture manuf (ISle 26) • 
---
- -- - -- --
_. - .. 
small-scale industries large-scale industries total of ISle 26 
as percentage as percentage as percentage 
number/ (see notes) number/ (see notes) number/ (see notes) 
value % % % value % % % value % % 
3 4 5 6 7 8 9 10 11 12 13 
6065 96.95 33.14 5.25 191 3.05 31.99 3.22 6256 33.10 5.1S 
4.78 - - - 0.37 - - - 4.66 - -
8408 97.12 41.17 7.19 196 2.28 33.0 3.2S 8604- 40.94 7.00 
13395 77.92 37.81 6.25 3796 22.08 23.74 1.49 17191 33.43 3.66 
1.19 - - - 0.67 - - - 1.08 - -
14550 78.52 37.46 5.69 3976 21.48 22.17 1.55 18529 32.63 3.61 
N.A. - - - - - - - - - -
- - - - - - - - - - -
18 26.44 16.20 1.69 Sl 73.56 12.43 0.69 69 13.24 0.82 
532 66.45 39.25 4.07 269 33.55 14.58 0.72 801 25.03 1.S8 
10.93 - - - 10~87 - - - 10.91 - -
1100 66.4-9 41.17 4.81 554 3351 12.66 0.71 1654 23.46 1.64-
.. 
223 63.59 41.46 4.70 127 36.41 20.77 1.03 350 30.42 2.04 
15.24 - - - 12.46 - - - 14.28 - -
602 67.59 50.77 6.97 289 32.41 17.41 0.96 891 31.32 2.29 
continued/over -
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Appendix II-G/Continued 
Notes: 
1. Columns 4 and 8 show the share of small-scale and large-scale 
industries in group 26. 
2. Columns 5, 9 and 12 show the percentages of total wood-using 
industries (by small-scale, large-scale and total respectively) 
accounted for by industries in group 26. 
3. Columns 6, 10 and 13 show the percentages of total manufacturing 
(by small-scale, large-scale and total respectively) accounted 
for by industries in group 26. 
Sources: 
1. Annual industrial survey for the year 1963. 
2. Annual industrial survey for the year 1970. 
275. 
Appendix II-H. 
--- -- ----------- -------
M . h 
--- -- ----
terist· f th • dust 
- -- ---
small-scale industries 
"years of as percentage 
periods number/ (see notes) 
item value % % % 
1 2 3 4 5 6 
1.Establish- 1 1963 226- 69.97 1.24 0.20 
ments 2 1963-1970 
(number) annual growth 1.97 - - -
rate % 
3 1970 259 69.44 1.27 0.22 
2.Emp1oyment 1 1963 455 :J.63 1.28 0.21 
(persons) 2 1963-1970 
annual growth 14.33 - - -
rate % 
3 1970 1162 14.77 3.00 0.45 
3.Gross fixed 1 1963 N.A. - - -
asset form- 2 1963-1970 
ation annual grow:th - - - -
(million rate % 
drachmas) 3 1970 1.00 0.37 0.70 0.07 
4.Gross prod- 1 1963 86 7.68 6.31 0.65 
I • 1 2 1963-1970 uct10n va ue 
million annual growth 10.68 - - -
drachmas . rate % 
3 1970 175 7.11 6.53 0.76 
5. Value added 1 1963 24 7.57 4.56 0.52 
million 2 1963-1970 
drachmas annual growth 9.04 - - -
rate % 
3 1970 44 5.86 3.75 0.51 
(ISle 27) in 1963-1970 
-
large-scale industries total of ISle 27 
as percentage as percentage 
number/ (see notes) number/ (see notes) 
value % % % value % % 
7 8 9 10 11 12 13 
97 30.03 16.25 1.63 323 1.71 0.27 
2.33 
- - - 2.08 - -
114 30.56 19.19 1.89 373 1. 78 1. 53 
5508 92.37 34.45 2.16 5963 11.60 1.27 
2.84 
- - - 4.03 - -
6700 85.22 37.34 2.60 7862 13.85 1.53 
- - - - - - -
- - - - - - -
216 99.63 52.81 2.93 217 41.55 2.57 
1028 92.32 55.75 2.74 1114 34.80 2.20 
12.05 - - - 11.95 - -
2280 92.89 52.04 2.91 2455 34.80 2.43 
299 92.43 48.65 2.41 323 28.08 1.89 
13.30 - - ~ 13.02 - -
717 94.14 43.18 2.37 761 26.74 1.96 
continued/over -
. 
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Appendix II-H/Continued 
Notes: 
1. Columns 4 and 8 show the share of small-scale and targe-scale 
industries in group 27. 
2. Columns 5, 9 and 12 show the percentages of total wood-using 
industries (by small-scale, large-scale and total respectively) 
accounted for by industries in group 27. 
277. 
3. Columns 6, 10 and 13 show the percentages of total manufacturing 
(by small-scale, large-scale and total respectively) accounted 
for by industries in group 27. 
Sources: 
1. Annual industrial survey for the 1963. 
2. Annual industrial survey for the year 1970. 
A ppendix II - I. 
M • 
---
h 
-- ---- - ---
terist" f total d _.,., 
small-scale industries 
years as percentage 
or number/ (see notes) 
item periods value % % 
1 2 3 4 5 
1. Establishments 1 1963 18301 96.84 15.86 
(number) 2 1963-1970 
annual growth 1.58 - -
rate % 
3 1970 20420 97.17 17.46 
2. Employment 1 1963 35429 68.90 16.53 
(persons) 2 1963-1970 
annual growth 1.32 - -
rate % 
3 1970 38838 68.40 15.18 
3.Gross fixed 1 1963 N.A. - -
asset formation 2 1963-1970 
(million annual growth - - -. 
drachmas) rate % 
3 1970 113 21.61 10.44 
4.Gross 1 1963 1356 42.38 10.37 
production 2 1963-1970 
value (million annual growth 10.19 - -
drachmas). rate % 
3 1970 2674 37.91 11.68 
5. Value added 1 1963 537 46.66 11.34 
(million 2 1963-1970 
drachmas). annual growth 12.0 - -
rate % 
3 1970 1187 41.69 13.72 
" d 
--
--
• 9 
- - --
---_ ... 
large-scale industries total of major groups 25.26 & 27 
number/ 
value 
6 
597 
- 0.07 
594 
15989 
1.66 
17946 
-
-
409 
1844 
13.16 
4382 
613 
15.28 
1659 
as percentage as percentage 
(see notes) number/ (see notes) 
% % value % 
7 8 9 10 
3.16 10.06 18898 15.57 
- - 1.53 -
2.83 9.84 21014 17.09 
31.10 6.28 51418 10.96 
- -
1.43 -
31.60 6.97 56784 11.06 
- - - -
- - - -
78.39 5.55 522 6.18 
57.62 4.92 3200 6.32 
- -
11.96 -
, 
62.09 5.60 7056 6.98 
53.34 4.95 1150 6.72 
- -
13.82 -
58.31 5.49 2846 7.32 
continued/over -
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Appendix II-I/Continued 
Notes: 
1. Columns 4 and 7 show the share of small-scale and ,large-scale 
industries in the wood-using industries. 
2. Columns 5, 8 and 10 show the percentage of total manufacturing 
(by small-scale, large-scale and total respectively) accounted 
for by all wood-using industries. 
Sources: 
1. Annual industrial survey for the year 1963. 
2. Annual industrial survey for the year 1970. 
279. 
, 
CHAPTER 111 - APPENDICES. 
Appendix III - A. 
Forest area and distribution of tree species by ownership categories in Greece. (Thousands of Ha). 
Domestic Forest non State 
resources social cO.-operati ve owners more total Grand per 
(tree species) State community monastery institutions , ,. than 3 private (5-10) total cent 
(charitable) (4+11) % 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Abies 268 23 4 2 12 13 3 57 325 12.94 
Picea 5 - . - - - - - - 5 0.19 (/) 
;j P.Halepensis 131 12 42 2 29 26 100 211 342 13.61 0 
H P. Brutia 78 26 4 5 1 8 12 56 134 5.33 cu 
If..t H P.Nigra 93 29 2 - 6 4 3 44 137 5.45 orf 
,:: Miscellan. 16 3 1 - - 2 2 8 24 0.94 0 (.) Total I 591 93 53 9 48 53 120 376 967 38.46 
Quercus 530 102 17 1 30 36 31 217 747 29.75 
"0 Fagus 153 43 3 - 8 6 6 66 .219 8.72 
cu H Castanea 7 2 6 1 .2 2 4 7 24 0.90 > H ro Miscel1an. 60 7 3 - 3 3 3 19 79 3.14 cu 
.... Total II 750 154 29 2 43 47 44 319 1069 42.51 '"d 
'ro 
2 H Evergreen 303 54 28 1 26 29 36 174 477 19.03 H 
~ H Broadleaved 
Grand Total 
(I+II+III) 1644 301 110 12 117 129 200 869 2513 100.0 
per cent % __ __ ~5 .. 4 12.0 4.4 0.4 4.6 5.1 7.9 34.6 100.0 
• 
Sources: 1. Ministry of Agriculture (Directorate General of Forests) Distribution of forests in Greece, Athen; 1964. 
2. CEPE - Ministry Agriculture (GDF): programme of forestry 1976-1980, Athens 1976. 
~ 
CD 
o 
Appendix III-B. 281. 
Forest area and partly forest covered area - Distribution of species and 
types of management by ownership categories in Greece (thousands Ha). 
Forests partly 
tree species' forest grand \ two total covered total 
high coppice storied (2+3+4) area (5+6 ) 
1 2 3 4 5 6 7 
1 1 1. Abies 267 1 268 27.5 295.5 !H (/) -
'.-4 =' 2.Pinus 214 109 323 38.7 361. 7 r:: OH -0 H total (1+2) 481 110 591 66.2 657.2 <:) .1Il -
,;. 
H 1. Quercus 71 397 62 530 224.6 754.6 H 2.Fagus 66 60 27 153 12.9 165.9 < 1'0 
'0 III 3.Castanea 1 5 1 7 0.8 7.8 III 10 > 4.Miscellan. 17 334 12 363 2263.9 2626.9 ~ o "' 
..., ~~ total (1+2+3+4) 155 796 102 1053 2502.2 3555.2 
til 
total (I+II) 636 796 212 1644 2568.4 4212.4 
~ Abies 57 57 0 1. - - 12.2 69.2 HH Q)H 2. Pinus 127 - 192 319 26.8 345.8 !HH 
'.-4 
r:: total ( 1+2) 184 192 376 39.0 415.0 0 -
co 
<:) 
III 1. Quercius 17 182 18 217 63.0 280.0 
..., 2.Fagus 22 38 6 66 2.6 68.6 10 '0 
..., 
'0 Q) 3.Castanea 3 14 - 17 0.1 17.1 til 10» 
OrnH 4.Miscel1an. 10 177 6 193 568.9 761.9 r:: H III total(1+2+3+4) 52 411 30 493 0 COr-l 634.6 1127.6 ~ 
total (III+IV) 236 411 222 869 673.6 1542.6 
L 1.Abies 324 - 1 325 39.7 364.7 
-III H 2.Pinus 341 - 301 642 65.5 707.5 !H H 
'.-4 H 
-
r:: (/) + 
total (1+2) co O='H 665 - 302 967 105.2 1072.2 <:)0-
+ 
< 1. Quercus 88 579 80 747 287.6 1034.6 
'-" 
-
2. Fagus 88 98 33 219 15.5 234.5 
.-I '0> 
"' 
'OQ)H 3.Castanea 4 19 1 24 0.9 24.9 ..., 10 :> + 
0 OrnH 4.Miscel1an. 27 511 18 556 2832.B 3388.B f-t HQ)H 
tota1(l+2+3+41 207 1207 132 1546 CO.-l- 3136.B 4682.B 
Grand total coniferous 
+ broad1eaved 872 1207 434 2513 3242.0 5755.0 
Sources: 
CEPE - Ministry Agriculture (GDF) programme of Forestry 1976-1980, Athens 19' 
Appendix III - C 
Partia11v f t dar, 
-- -- ---
- - - - - - - -- - - --- - - ----
d distributbn of tree soecies b h' 
-
non State 
Domestic forest social 
resources institutions co-operative owners more 
(tree species) State community monastery (charitable) than 3 
1 2 3 4 5 6 7 
Abies 27.5 6.7 0.5 0.3 2.8 1.6 
(/) P~Halepensis 4.8 0.3 0.7 
- 1.1 1.8 ::1 
0 P;Brutia 27.8 1.5 1.0 0.1 0.9 6.3 ~ H 
IU P.Nigra 5.6 1.3 
- - 1.2 0.2 IH 
..... Misce11an. 0.5 0.1 ~ - - - 0.6 
0 
CJ total I 66.2 9.9 2.2 0.4 6.0 10.5 
Quercus 224.6 35.2 3.2 0.6 11.5 9.1 
Fagus 12.9 1.5 0.1 - 0.6 0.2 
't1 H Castanea 0.8 - - " - - -cu H 
> Misce11an. 150.0 46.4 0.7 0.5 9.2 ", 2.6 ro 
CD 
.... total II 388.3 83.1 4.0 1.1 21.3 11.9 1'0 ro 
'0 H Evergreen 2113.9 140.5 33.9 1.3 60.4 104.7 ~ H 
Al . H Broad1eaved 
Grand total (I+Il+111) 2568.4 233.5 40.1 2.8 87.7 127.1 
per cen't% 79.20 7.20 1.24 0.09 2.70 3.92 
Sources: 1. Ministry Agriculture (GDF) Distribution of forests in Greece (1964). 
2. CEPE - Ministry Agriculture (GDF) programme of forestry 1976-1980, Athens 1976. 
( 
total 
private (3-8) 
8 9 
0.3 12.2 
4.6 8.5 
2.6 12.4 
0.1 2.8 
2.4 3.1 
10.0 39.0 
3.4 63.0 
0.2 2.6 
0.1 0.1 
2.9 62.3 
6.6 12B.O 
165.8 506.6 
182.4 673.6 
5.65 20.80 
) 
- -
Grand 
total 
2+9 
10 
39.7 
13.3 
40.2 
8.4 
3.6 
105.2 
2B7.6 
15.5 
0.9 
212.3 
516.3 
2620.5 
3242.0 
100.0 
". 
per 
cent 
% 
11 
1.20 
0.44 
1.23 
0.26 
0.11 
3.24' 
B.87 
0.50 
0.03 
6.55 
15.95 
80.81 
100.0 
-
tV 
m 
tV 
Appendix III - D 
Regional distribution of land use in million Ha. 
partly 
Regions total area cultivated forest forest grass lakes rivers 
--
area forests covered area land marshes 
Ha % Ha % Ha l/. Ha % Ha !t Ha !t 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Athens 0.363 2.75 0.106 2.68 0.093 3.71 0.096 2.96 0.008 0.32 0.004 1.29 
Sterea He11as 2.111 16.0 0.530 13.38 0.514 20.47 0.645 19.91 0.290 11.65 0.054 17.42 
0 Pe1oponnessos 2.144 16.94 0.727 18.36 0.283 11.27 0.806 24.8~ 0.199 7.99 0.042 13.55 
Epirus 0.920 6.97 0.140 ·3.54 0.206 8.21 0.229 7.07 0.268 10.76 0.028 9.03 
Thessa1ia 1.393 10.55 0.512 12.93 0.268 10.68 0.309 9.54 0.211 8.47 0.026 8.39 
Macedonia 3.383 25.63 1.053 26.59 0.749 29.84 0.559 17.25 0.744 29.88 0.109 35.16 
Thrace 0.910 6.89 0.292 7.37 0.252 10.04 0.212 6.54 0.098 3.94 0.025 8.06 
Island 1.976 14.97 0.600 15.15 0.145 5.78 0.384 11.85 0.672 26.99 0.022 7.10 
Total 13.20 100.0 3.960 100.0 2.510 100.0 3.240 100.0 2.490 100.0 0.310 100.0 
-
Sources: CEPE - Ministry Agriculture (GDF) programme of Forestry 1976-1980, Athens, 1976. 
area covered 
by building 
Ha % 
14 15 
0.050 10.64 
0.050 10.64 
0.067 14.25 
0.034 7.23 
0.051 10.85 
0.115 24.47 
0.021 4.47 
0.082 17.45 
0.470 100.0 
rocky waste 
land 
Ha 
16 
0.006 
0.028 
0.020 
0.015 
0.016 
0.054 
0.010 
0.071 
0.220 
% 
17 
2.73 
12.73 
9.09 
6.82 
7.27 
24.55 
4.54 
32.27 
100.0 
~ 
(X) 
w 
, 
I 
Appendix III-E. 284. 
Plantation areas in Ha, total investments in plantations at 1958 prices 
d h an per ectare cost of plantatl.ons. 
investments in plant-
ation as percentage of 
total in- annJ,lal growtt , total invest-
area vestment thousand rate of perl GDP of ment in forestry 
vears planted miL drs • drs/Ha Ha cost % forests sector 
1 2 3 4 5 6 7 
up to 1949 24490 n.a. n.a. n.a. n.a. n.a. 
1950 8543 II II 
" " " 1 11579 II 
" " 
II II 
2 2827 " " " 
II, 
" 3 4444 II 
" " " 
II 
4 2814 II II 
" 
II 
" 5 3283 " " " " " 6 5604 " " II II II 7 4071 II II II II 
" 8 6455 " " " " " 9 5958 " II " " II 1960 7317 35.928 4.91 3.63 29.05 
49.29 
1 5722 41.952 7.33 4.28 33.68 
30.00 
2 4546 43.337 9.53 4.57 31.76 
- 9.54 
3 4327 37.304 8.62 3.74 25.77 
60.67 
4 2643 36.623 13.85 3.73 20.35 
-25.63 
5 3230 33.275 10.30 3.59 19.80 
19.12 
6 2641 32.410 12.27 4.59 16.73 
-- 3'.10 
7 
-
2571 30.572 11.89 4.40 20.44 
-10.00 
8 3527 37.725 10.70 5.00 17.92 
0~84 
9 2716 29.297 10.79 3.68 17.03 
-29.75 
1970 4598 34.869 7.58 4.45 14.39 
41.55 
1 4992 53.551 10.73 6.88 21.53 
2.61 
2 6187 68.105 11.01 9.21 22.80 
25.52 
3 4330 59.742 13.79 8.05 23.85 
36.11 
4 1922 36.078 18.77 . 
-
5.67 22.95 
Total 141367 
-
- - - -
Notes: 1. Figures in column 6 have been calculated from column 3 and 
column (2) of Appendix (III-J). 
2. Figures in column (7) have been calculated from column (3) 
and (2) of Appendix (III - K). 
Sources: CEPE - Ministry Agriculture (GDF) programme of Forestry 
1976-1980. Athens. 1976. 
Appendix III - F. 
Approximate distribution of growing stock and net growth by eight large regions of Greece. 
growing stpck million net annual growth million 
M3 M3 
Regions coniferous , broadleaved total coniferous broadleaved 
numbers % numbers % numbers % numbers !6 numbers % 
1 2 3 14- 5 6 7 8 9 10 11 
Athens 2.18 2.83 0.02 0.04 2.20 1.65 0.04 2.06 - -
Sterea Hellas 21.54' 27.97 5.00 8.93 26.54 19.96 0.55 28.35 0.12 6.90 
Peloponnes s as 16.02 20.80 • 0.94 1.68 16.96 12.75 0.14-1 21.13 0.04 2.30 
Epirus 9.28 12.05 5.92 10.57 15.20 11.43 0.21 10.82 0.15 8.62 
Thessalia 11.00 1~.28 7.20 12.86 18.20 13.68 0.29 14.95 0.25 14.37 
Macedonia 12.55 16.30 26.60 45.50 39.15 29.44 0.35 18.04 0.90 51.72 
Thrace 0.72 . .·0.914- 9.26 16.53 9.98 7.50 0.02 1.03 0.27 15.52 
Islands 3.71 14-.83 1.06 1.89 4.77 3.59 0.07 3.62 0.01 0.57 
77 100.0 56 100.0 133 100.0 1.94 100.0 1.74 100.0 
Sources: CEPE - Ministry Agriculture (GDF) programme of Forestry 1976-1980, Athens, 1976. 
total 
numbers % 
12 13 
0.014- 1.09 
0.67 18.21 
0.14-5 12.23 
0.36 9.78 
0.514- 14.67 
1.25 33.97 
0.29 7.88 
0.08 2.17 
3.68 100.0 
, 
'" CD U1 
Appendix III-G. 286. 
Wood production (thousands cubic metres) 
Sawlogs(including veneer Fuelwood(including wood Total logs) for particle & fibreboard production 
annual as % of annual as % of 
absolute growth total pro- absolute growth total prb- absolute years figures rate % duction figures rate % duct ion fi~ures 1 2 3 4 5 6 7 8 
1950 208 5.15 3826 94.85 4034 
-10.58 
- 0.68 
1 186 4.66 3800 95.34 3986 
+ 8.60 + 6.66 
2 202 4.77 4053 95.23 4255 
+24.25 + 1.67 
3 251 5.74 4121 94.26 4372 
+ 6.37 + 2.52 
4 267 5.94 4225 94.06 4492 
-
- 2.25 
- 4.87 
5 261 6.10 4019 93.90 4280 
+12.64 + 5.15 " 
6 294 6.50 4226 93.50 4520 
- 3.40 
- 2.03 
7 284 6.42 4140 93.58 4424 
+14.79 + 4.22 
8 326 7.02 4315 92.98 4641 
-14.11 + 4.98" 
9 280 .5.82 4530 94.18 4810 
+18.21 
-17.09 
1960 331 8.10 3756 91.90 4087 
+ 0.91 + 2.69 
1 334 7.97 3857 92.03 4191 
- 4.79 
-10.58 
2 318 8.44 3449 91.56 3767 
+14.46 + 8.38 
3 364 8.87 3738 91.13 4102 
-13.46 
- 2.33 
4 315 7.94 3651 92.06 3966 
+ 6.66 
- 7.53 
5 336 9.05 3376 90.95 3712 
- 9.22 
-10.93 
6 305 9~"20 3007 90.80 3312 
+11.15 
- 4.46 
':7 339 10.55 2873 89.45 3212 
+20.65 + 2.30 
8 409 12.21 2939 87.79 3348 
+ 8.31 + 8.20 
9 443 12.22 3180 87.78 3623 
+ 7.67 
-12.23 
1970 477 14.59 2791 85.41 3268 
- 0.84 
-12.43 
1 473 16.21 2444 83.79 2917 
- 6.34 
- 8.18 2 443 16.48 2244 83.52 2687 
+12.19-
- 0.13 3 497 18.15 2241 81.85 2738 
- 6.44 
-12.81 4 465 19.22 1954 80.78 2419 
Sources: CEPE - Ministry Agriculture (GDF) programme of Forestry 
1976-1980, Athens, 1976. 
annual 
growth 
rate % 
9 
- 1.18 
+ 6.75 
+ 2.75 
+ 2.75 
- 4.72 
+ 5.61 
- 2.12 
+ 4.90 
+ 3.64 
-15.03 
+ 2.59 
-10.12 
+ 8.89 
- 3.31 
- 6.40 
-10.77 
- 3.02 
+ 4.23 
+ 8.21 
-
9.80 
," 
-10.74 
- 7.88 
+ 1.90 
-11.65 
forest cumulative 
roads total' . 
built kM. 
years !p.a.KIn. 
1 2 3 
1951 34 34 
2 46 80 
3 69 149 
4 84 233 
5 117 350 
6 177 527 
7 169 696 
8 255 951 
9 342 1293 
1960 379 1672 
1 207 1879 
2 223 2102 
3 258 2360 
4 241 2601 
--- ----
Appendix III - H. 
Forest Road Construction in Greece 1950-1974. 
densitv investments in forest roads at 1958 prices 
growth total growth as % of as % of total CUM'" e~l-, tJe cost of 
M/Ha rate % ml.drs. rate % GDP of investment in irz lJ~rllYl~.,,1 . roads 
. , 
forests forestry mil. drs. lM/Ha drs 
4 5 6 7 8 9 10 11 
0.013 0.367 0.06 15.94 0.367 11 
146.15 650.68 
0.032 2.755 0.40 36.86 3.122 39 
84.37 72.59 
0.059 4.755 0.62 58.41 7.877 53 
57.62 21. 74 
0.093 5.789 0.69 34.46 13.666 58 
49.46 23.25 
0.139 7.135 0.87 24.08 20.801 59 
51.08 149.08 
0.210 17.772 1.98 30.09 38.573 73 
31.90 -29.73 
0.277 12.488 1.32 22.78 51.061 73 
36.46 81.91 
0.378 22.717 2.32 35.60 73.778 78 
35.98 -33.55 
0.514 15.094 1.59 24.93 88.872 69 
29.38 172.99 
0.665 41.206 4.17 33.32 130.078 78 
12.48 10.07 
'" 0.748 45.356 4.63 36.42 175.434 93 
11. 76 - 1.11 
0.836 44.851 4.73 32.87 220.285 105 
12.32 9.56 
0.939 49.139 1 •• 93 33.95 269.424 114 
10.22 20.17 
1.035 59.052 6.02 32.82 328.476 126 
10.82 - 7.73 
-- ----- -- --
continued/over -
~ 
(X) 
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Appendix III-H/Continued -
1- 2 3 4 5 6 7 8 9 10 
1965 281 2882 1.147 54.484 5.88 32.41 382.960 133 
12.82 8.59 
6 371 3253 1.294 59.167 8.38 30.58 442.197 136 
8.81 - 5.06 
7 286 3539. 1.408 .56.174 8.08 37.56 498.301 141 
10.87 3.08 
8 385 3924 1.561 57.905 7.67 27.51 556.206 142 
8.97 28.78 
9 352 4276 1.701 41.238 5.18 23.96 597.444 140 
13.76 117.72 
1970 587 4863 1.935 89.775 11.45 37.05 687.219 141 
8.42 -11. 37 
1 410 5273 2.098 79.567 10.23 32.00 766.786 145 
13.87 31.18 
2 732 6005 2.389 104.380 14.12 34.94 871.166 145 
10.72 -14.63 
3 642 6647 2.645 89.105 12.00 35.57 960.271 144 
9.64 16.17 
4 615 7262 2.900 74.691 11.53 47.51 1035.000 142 
- - -
- --_._---- -
Notes: 1. Figures in column (8) have been calculated from column 6 and 2 of Appendix III - J. 
2. Figures in column 9 have been calculated from column 6 and 2 of Appendix III - K. 
3. Figures in column 4 have been calculated from column 3 and total forest area 2513 th.Ha 
of table III - B.2.1. 
4. Figures in column 11 have been calculated from columns 10, 4 and total forest area 2513 th.~a 
of table III - B.2.1. 
Sources: CEPE - Ministry Agriculture (GDF) programme of Forestry 1976-1980, Athens, 1976. 
11 
! 
"l 
0) 
0) 
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Appendix III - I. 
Theoretical Optimum densities. 
There are generally two approaches in theoretical optimum densities which 
, 
were discussed in 1965 at the Symposium on the planning of Forest Commun-
ication; Networks arranged by the United Nations Economic commission for 
Europe and the Food and Agriculture organization. 
a) The first group studies optimum roading densities in relation 
to timber extraction from a purely economic point of view. 
b) The second and larger group are what can be termed the 
field-men. They are concerned mainly with the practical 
aspects of logging e.g. Silversides (Canada) considering 
that road density must be based on experience. 
Source: Chavasse, C.G.R., (1967). Forest Roads: Standards, 
Density, Timing and Costs. New Zealand Journal 
of Forestry 12(2): 125-144. (1967). 
Appendix III - J. 290. 
Gross domestic product of Forestry (million drs3 at 1958 prices) and value dd d ub' f d d . (d /M 8 i ) a e _per c ~c meter 0 woo pro uctl on rs at 195 pr ces • 
~,!~~r:I 
as percentage of value added of forestr~ value of 
forestry annual primary annual growth 
output growth total sector , rate of 3 drs/M1 % years mil.drs. rate % GOP output drs/M 
1 2 3 4 5 6 7 
1950 655 1.2'4 4.30 162.4 
- 1.07 0.06 
1 648 1.13 3.74 162.5 
7.25 0.49 
2 695 1.22 4.26 163.3 
9.50 6.55 
3 761 1.18 3.69 174.0 
10.51 7.59, 
4 841 1.27 4.21 187.2 
- 2.14 2.72 
5 823 1.16 3.85 192.3 
9.23 3.43 
6 899 1.20 4.10 198.9 
5.45 7.47 
7 948 1.17 3.82 214.3 
3.27 
- 1.59 
8 979 1.17 4.27 210.9 
- 3.17 
- 6.54 
9 948 1.09 3.93 197.1 
4.32 22.78 
1960 989 1.10 4.44 242.0 
- 0.91 
- '3~39 . 
1 980 0.98 3.60 233.8 
- 3.26 7.61 
2 948 0.93 3.75 251.6 
5.06 
- 3.50 
3 996 0.91 3.66 242.8 
- 1.51 1.85 
4 981 0.83 3.39 247.3 
- 5.60 0.88 
5 926 0.72 3.111:. 249.5 
-23.76 
-14.55 
6 706 0.52 2.37 213.2 
- 1.56 1.50 
7 695 0.48 2.21 216.4 
:8.63 4.21 
8 755 0.49 2.59 225.5 
5.43 
- 2.57 
9 796 0.48 2.61 219.7 
- 1.51 9.24 
1970 784 0.43 2.36 240.0 
- 0.76 11.13 
1 778 0.40 2.28 266.7 
- 5.01 3.22 2 739 0.34 1.89 275.3 
0.41 
- 1.56 
3 742 0.28 1.41 271.0 
-12.67 
- 2.25 
4 648 0.25 1.31 264.9 
continued/over -
Appendix III-J/Continued -
Notes: 1. Figures in column 3 have been calculated from column 2. 
2. Figures in column 4 have been based on tho~in column 2 
and in column 2 of Appendix (I-D) Chapter I. 
, 
3. Figures in column 5 have been based on those in column 2 
and on column 5 of Appendix (I-E) Chapter I. 
4. Figures in column 6 have been based on those in column 2 
and on column 8 of Appendix (III - G). 
5. Figures in column 7 have been calculated from column 6. 
Sources: for column 2. 
1. National Accounts of Greece 1948-1970 No. 21 
(for years 1950-1957) 
2. National Accounts of Greece 1958-1972 
(for years 1958-1971) 
3. Statistical yearbook of Greece 1976 
(for years 1972-1974). 
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Appendix III - K. 292. 
Gross fixed asset formation in forestry (in million drachmas at 1958 prices) 
annual as percentage 
absolute growth of total of primary of GDP of 
years fiJ;tures rate % investment sector Fores~ry 
1 2 3 4 5 6 • 
1950 n.a. 
- - - -
1 2.30 0.024 0.185 0.355 
224.63 
2 7.U,7 0.085 0.866 1.075 
8.92 
3 8.1U, 0.087 l.095 l.069 
106.35 
U, 16.80 0·177 1.969 _'L997 
76.43 
5 29.63 0.281 3.U,37 3.600 
99.26 
6 59.05 0.467 5.095 6.568 
- 7.17 
7 5U,.82 0.U,38 3.176 5.782 
16.42 
8 63.82 0.U,05 2.733 6.518 
- 5.12 
9 60.55 0.366 2.32U, 6.387 
lOU,. 23 
1960 123.66 0.645 3.621 12. SOu' 
0.71 
1 124.53 0.60U, 3.U,59 12.709 
9.57 
2 136.U,6 0.606 U,.251 1U,.395 
6.07 
3 1U,U,.75 0.611 U,.090 14.533 
2U,.29 
U, 179.92 0.632 4.615 18.340 
- 6.57 
5 168.09 0.511 3.837 18.152 
15.08 
6 193.U,5 0.528 U,.543 27.400 
-22.70 
7 149.5U, 0.U,14 3.104 21.516 
40.73 
8 210.46 0.486 3.774 27.875 
-18.23 
9 172.08 0.338 2.966 21.617 
40.82 
1970 242.32 0.464 3.832 30.908 
2.61 
1 248.66 0.431 3.736 31.962 
20.12 
2 298.69 0.U,30 4.607 40.418 
-16.13 
3 250.51 0.292 3.084 33.761 
-37.24 
4 157.21 0.253 2.745 24.260 
Notes: 1. Figures in column (4) have been based on those in column (2) 
and in column (2) of Appendix (I-H) Chapter 1. 2.Figures in 
column (5) have been based on those in column (2) and in column (3) 
of Appendix (I-H) Chapter I. 3.Figures in column (6) have been 
based on those in column (2) and in column (2) of Appendix III-J. 
Sources: For column 2 CEPE - Ministry of Agriculture (GDF) programme 
of forestry 1976-1980. 
Appendix III - L. 293. 
International transactions of wood-based products in million drachmas 
(at 1958 prices) 
imp_orts e~orts balance 
percentage percentage 
of total of total percentage I percentage . 
absolute imports absolute . export absolute of balance of total 
years figures of.goods figures of p;oods fip;ures of J;!;oods balance 
1 2 3 4- 5 6 7 8 
1950 282 2.4-8 26 0.96 - 256 2.95 2.66 
1 774- 8.21 130 5.11 - 64-4- 9.35 8.51 
2 701 8.63 83 2.84- - 618 11.88 11.35 
3 659 7.07 161 3.33 - 4-98 11.09 12.66 
4- 1212 11.26 157 2.89 -1055 19.77 21.51 
5 852 7.82 154- 2.4-7 - 698 14-.99 19.26 
6 1011 8.23 181 3.00 - 830 13.29 15.75 
7 1112 7.62 125 1.84- - 987 12.67 17.69 
8 1150 7.97 138 1.94- -1012 13.98 17.84 
9 935 7.38 151 2.34- - 784- 12.59 17.28 
1960 1025 7.53 230 3.77 - 795 10.57 15.00 
1 1080· 7.16 255 3.83 - 825. 9.78 14-.32 
2 1089 6.71 14-8 2.13 - 94-1 10.14- 14-.30 
3 1294- 7.24- 85 loll -1209 11.81 17.59 
4- 14-4-0 6.89 127 1.57 -1313 10.22 13.55 
5 1780 6.86 165 1.93 -1615 9.29 11.32 
6 1982 7.71 118 0.94- -1864 14.10 19.99 
7 1975 7.64 118 0.93 -1857 14.10 19.58 
8 2084 7.34 142 1.23 -1942 11.51 15.52 
9 1995 ·6.26 153 1.13 -1842 10.03 12.36 
1970 2266 5.37 201 1.31 -2065 10.22 13.22 
1 2268 6.43 213 1.49 -2055 9.78 14.51 
2 2458 6.08 296· 1. 71 -2162 9.37 14.78 
3 3387 5.07 353 1.20 -3034 8.11 11.97 
4 3326 5.51 500· 1.55 -2826 10.02 14-.4-8 
Notes: 1. Figures in column 3 have been based on those in column 2 and 
in column 2 of Appendix (I-~) Chapter 1. 
2. Figures in column (5) have been based on those in column 4 
and in column 4 of Appendix (I-L) Chapter 1. 
3. Figures in columns 7 and 8 have been based on those in 
column 6 and in columns 6 and 19 of Appendix I-L respectively. 
Sources: for columns 2 and 4. 
CEPE - Ministry of Agriculture (GDF) programme of Forestry 1976-1980. 
I 
I 
I 
I 
I 
\ 
CHAPTER lV - APPENDICES. 
Appendix IV - A. 
Official forecasts of consumption of wood products. 
Ivear forecasts 
products units 1980 
1 2 3 
1. Sawnwood including poles and pitprops th.M3 800 
2. Particle board and fibre board th.M3 300 
3. Plywood and veneer th.M3 140 
4. Newsprint th.ton 72 
5. Printing and writing paper th.ton 132 
6. Other paper and paper board th.ton 348 
7. Fuelwood th.M 3 1100 
Sources: CEPE - Ministry of Agriculture (GDF) programme of 
Forestry 1976-1980. 
1985 
4 
1050 
380 
162 
110 
200 
520 
600 
294. 
1990 
5 
1200 
460 
183 
140 
280 
680 
400 
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APPENDIX IV-B. 
THE COMPUTER PROGRAMME 
SPSS - STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 
RUN NAME REGRESSION 
VARIABLE LIST X, Y 
INPUT MEDIUM CARD 
(X = independent and Y = dependent variables) 
INPUT FORMAT FREEFIELD 
NO. OF CASES 
COMPUTE 
COMPUTE 
COMPUTE 
COMPUTE 
REGRESSION 
STATISTICS 
READ INPUT 
DATA 
25 (e.g. 1950-1974) 
XT = LN(X) (it means log},x) 
e 
YT = LN(Y) (it means log 'y) 
e 
XS = (X.X) (i t means X2) 
XL = (l/X) (it means l/X) 
VARIABLES = X, Y, XT, YT, XS, XLI 
REGRESSION = Y WITH X (2) RESID = ~I 
REGRESSION = Y WITH XT (2) RESID = ~I 
REGRESSION = Y WITH XL (2) RESID =/~ 
. simple linear 
semi-logarithmic 
hyperbolic 
REGRESSION = Y WITH X,. XS (2) RESID = 0/ quadratic 
REGRESSION = YT WITH XL (2) RESID = 0/ log-inverse 
REGRESSION = YT WITH X (2) RESID = 0/ semi-logarithmic 
REGRESSION = YT WITH XT (2) RESID = 01 logarithmic 
REGRESSION = YT WITH X,XS(2) RESID=~I semi-log-quadratic 
1,4,5 
CHAPTER ,V - APPENDICES. 
Appendix V-A. 
Official forecastsO~oundwood production~~domestic resources. 
roundwood production 
forecast million cubic meters 
year conservative optimistic 
1 2 3 
1980 3.3 3.9 
1985 4.8 6.8 
1990 5.6 6.6 
Sources: CEPE - Ministry Agriculture (GDF) programme of 
Forestry 1976-1980. 
\ 
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Appendix VI-A. 
Greek imports of wood pulp (th.ton~. , 
chemical mechanical (lYlr./ olh'Zl 
total absolute % of absolute % of 
year imports numbers total numbers total 
imports imports 
1 2 
, 
3 4 5 6 
1953 28 21' 75 7 ! 25 
4 32 24 75 8 25 
5 28 21 75 7 25 
6 37 27 73 10 27 
7 42 20 48 22 52 
8 43 17 40 26 60 Average in 9 49 18 37 31 63 
1960 56 30 54 26 46 period 
1 45 31 69 14 31 1953-1974 73% chemical 2 57 42 74 15 26 pulp and 27% 3 74 60 81 14 19 
4 75 60 80 15 20 mechanical etc.. 
5 76 59 78 17 22 
6 75 57 76 18 24 
7 86 71 82 15 18 
8 91 77 85 14 15 
9 95 78 82 17 18 
1970 109 94 86 15 14 
1 95 83 87 12 13 
2 84 74 88 10 12 
3 112 98 88 14 12 
1975 97 73 75 24 25 
Sources: FAO statistical yearbook 
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APPENDIX VI - B 
Major paper and paperboard mills of Greece i~ 1971. 
annual 
capacity 
Regions (town) Name of Mill the tons 
1 2 3 
1. Athens (Athens) 1.Athens Paper Company Ltd. 70 
" 
(Aspropyrgos) 2.Viochartiki 6 
2. Peloponnesos (Patras) 1.E.G.Ladopoulos Ltd. 60 
" 
(Aegeon) 2.Pepeterie Hellenic SA lS 
" (Velon) 3. Pako Ltd. 8 
3. Thessalia (Larissa) 1.Thessalian Pulp & Paper 18 
" 
(Volos) 2.Pako Ltd. 6 
~. Macedonia (Thessaloniki) 1.Macedonia paper mills (MEL) 45 
Notes: Based on 3 shifts per day, 340 days per year. 
Sources: FAO (1974). Forest industry development. 
APPENDIX VI-C. 
Normal ranges for the capital cost items for pulp mill~ located 
in remote areas. Normal construction period 3 years. 
% of total assumptions 
mill used for 
capital cost item investments Greece % 
1 2 3 
Feasibility surveys 0.3-1 1 
Engineering and contingencies 8-12 9 
Construction supervision and 
overheads 9-12 10 
Site preparation and structures 12-15 13 
Equipment and installation 45-52 47 
Pre-operational and start-up 
expenses 3-7 5 
Interest during construction 4-6 5 
Working capital 5-13 10 
Total - 100% 
Notes: In this no prov1s1on is made for infrastructure and 
amenity costs and they can increase the total capital 
investment by 2 to 20% depending on the remoteness 
of the site, climate and local social requirement. 
Sources: FAO (1973). Guide for planning pulp and paper 
enterprises. Rome 1973. 
299. 
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APPENDIX VI - D 
Approximate capital cost of proposed pulp mill in Gree~e (1974 plti as) 
costs in 1972 
annual capacity 
100 ,000 h~S 
million million 
Item % $ drs. 
1 2 3 4 
A. General cost from figure 1 
(100,000 x 500) 
- 50 1650 
- Feasibility surveys 1 0.5 16.50 
- Engineering and contingencies 12 6.0 198.00 
- Construction, supervision and 
overheads 12 6.0 198.00 
- Site preparation and structures 18 9.0 297.00 
- Equipment and installation 51 25.5 841.50 
- Pre-operational and structures 6 3.0 99.00 
- Interest during construction (No ) - - -
- Working capital (No ) 
Total (A) = 100% 50.0 1850.00 
B. Plus 20% of total cost (A) for 
infrastructure and amenity 
costs (A x 0.2) 
- 10.0 330.00 
C. Plus 30% of total cost (A) for 
foreign exchange requirement and 
inflation (A x 0.30) - 15.0 495.00 
Grand Total - 75.0 2475.00 
Notes: 1. $1 = 33 drs. 
2. Assuming the mill would be built in Greece under Swedish 
conditions starting in 1972, the capital cost has been 
es tirna ted {l"o~figure (1) 0 f . Appendix VI -E • 
3. Assuming 30% for foreign exchange requirements and 
inflation during the construction period 1972~1974. 
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APPENDIX VI - F. 
Approximate annual production costs of bleached sulphate wood pulp 
in a mill of 100,000 tonnes p.a. capacity. 1974 costs. 
amount unit costs 
per price annual 
302. 
unit annum drs/ drs/ton million drs. 
1 2 3 4 5 6 
I. Direct costs. 
A. Variable costs. 
Al Pulp wood., 
- cost of pulpwood, at 
M3 roadside. 
-
216 -
- banding of pulp-
M3 wood in bundles. 
-
5 -
- machine loading in 
M3 forest. - 20 -
- truck transport. M3 - 120 -
- stumpage price and 
M3 roads maintenance. - .100 -
- others. M3 - 39 -
total pulpwood (A. ) M3/A 600.000 500 3000.0 300.0 
... 
A2 Chemicals 
- saltcake. TPA 500 3500 0 18.0 1.80 
- limestone. TPA 6000 200 12 .. 0 1.20 
- burned lime. TPA 400 1000 4.0 0.40 
- sulphur. TPA 500 2300 12.0 1.20 
- chlorine. TPA 7000 4800 336.0 33.60 
- caustic soda. TPA 7600 4200 319.0 31.90 
- sodium chlorate. TPA 2700 8700 235.0 23.50 
- sulphuric acid. TPA 2000 2800 56.0 5.60 
- sulphu~ic dioxide. TPA 1200 3000 36.0 3.60 
total chemical (A ~ - - - 1028.0 102.80 2 
A3 Energy. 
- fuel oil. TPA 27000 1600 432.0 43.20 
- electric power. MWh/A 70000 400 280.0 28.00 
total energy (A ... ) 
- - -
712.0 71.20 
v 
303. 
APPENDIX VI - F/Continued -
, 
1 2 3 4 5 6 
Total variable cost (A) 
= Al +A2+A 3 - - - 4740 474.0 
B. Fixed costs. 
Bl Labour - - - 450 45.0 
B2 Other materials - - - 300 30.0 
B3 Administration and 
. overheads - - - 300 30.0 ~4 Contingencies 50 5.0 
.. Total fixed costs (B) 1100 110.0 
Total direct costs I = (A+B) - - - 5840 584.0 
II. Indirect cost(capital) - - - - 349.0 
Sources: 1. 
it! (,'ttt Ce• FAO (1974). Forest industry development y An analysis 
2. 
3. 
4. 
of opportunities for expansion. Rome 1974 (the cost 
Of pulpwood). 
Sandwell (1971): Technical and Economic study of 
prospects for industrial development - Forest industries 
feasibility study for western Greece, 1971. 
(approximate requirements for chemicals, labour and 
energy). 
Thessalian ~ulp and paper industries Ltd. (Prices of 
chemicals~energy in 1974). 
Capital costs expressed as an annual charge assuming 
a l3 year plant life and an interest rate of 10%. 
304. 
Appendix VI - G. 
Production cost comparison in 1975 by regions. Bleached softwood pulp. 
Southern British Southern 
Sweden USA Columbia Brazil Average 
% of total % of total % of total % of total % of total 
Item 1 2 3 4- 5 
Wood 69 4-4- 48 61 55 
Chemicals 9 15 14- 6 11 
Energy 4 7 3 10 6 
Labour 9 19 21 7 14-
Others 9 15 14- 16 14 
Capital - - - - -
Transport - - - - -
100% 100% 100% 100% 100% 
Sources: From figure of Appendix VI - H. The cost breakdowns 
refer to bleached sulphate pulp excluding transport and 
capital costs. 
\00 
so 
APPENDIX VI H. 
Production cost comparison by regions. .. .. 
AelacLve 
ProductLon C:ltt 
(Swed.n •. 100)· 
Bleached Softvood/llardwood Pulps: ZOO 000 t/. 
Pric,/Cost L,v,l: 1. Quarter 1975 
• 
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.. 
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~- .. -
Sources: Risto Eklund (1975). Future alternatives in the global 
supply of pulp and paper. Second World Pulp and Paper 
Industries Conference, Helsinki (1975). 
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APPEND IX VII - A. 
Average costs of wood production (felling and hauling) at 1958 
prices in state forests in the period 1950-1~70 
average harvesting costs of 
sawlogs and veneer small dimension 
logs wood 
annual annual 
drS/M3 
growth 3 growth years rate % drs/M rate % 
1 2 3 4 5 
1950 179 74 
- 11.17 
- 2.67 
1 159 70 
5.03 1.37 
2 167 71 
12.57 14.86 
3 188 81 
- 21.81 - 24.70 
4 147 62 
- ~8.16 21.87 
5 135 75 
17.03 
-
6.41 
6 158 69 
14.55 6.84 
7 181 74 
- 17.12 1.28 
8 150 76 
20.00 
- 2.53 
9 180 71 
3.33 9.09 
1960 186 76 
7.75 
-
4.76 
1 172 72 
- 14.53 
-
5.00 
2 147 69 
-
5.44 17.10 
3 139 84 
-
6.47 11.93 
4 130 98 
7.69 8.08 
5 140 102 
- 0.93 
6 140 104 
- - 3.70 
7 140 99 
- 2.88 
8 140 101 
0.71 3.74 
9 141 107 
3.54 
-
3.60 
1970 146 99 
306. 
Sources: Tolis, A. (1974). Economic consideration of Greek Forestry. 
Athens, 1974. 
APPENDIX VII- B. 
The establishment, management and harvesting costs per hectare of poplar plantations in Yhe region 
of Thessalia at 1977 prices. 
total 
cost/unit cost/Ha 
item unit Quantitv drs. cost/Ha. drs/Ha 
1 2 3 4 5 6 
A. Establishment. 
- cost of plants (including transportation cost) No. 250 15.00 3750 
- cost of ground preparation (e.g. ploughing) Ha 1 1350.00 1350 
- cost open hole mechanization No. 250 9.40 2350 
- cost of planting No. 250 8.60 2150 9600 
B. Maintenance. 
- irrigation of plants No. 250 19.40 4850 
- dig,i~, 7.0'~tll plant.s ' No. 250 3.60 900 
- protection against damage Ha. 1 420.0 420 6170 
c. Pruning per hectare No. 250 • 5.00 750 750 
D. Return on 1 Ha. irrigated land cultivated 
with alfafa or corn in year 1977. Ha. 1 9000.0 9000 9000.0 
E. Felling and Hauling 1977. 
M3 
- cost of sawlogs (felling and hauling) 336 124.00 41619 
- cost of small dimension wood M3 84 87.00 7308 48927 
F. Total return on 1 Ha.EoElar Elantation .. 
in 1977 
M3 
- sawlogs 'A' category 270 1030 278100 
- sawlogs 'B' category and small dimension 
M3 553 wood (average) 150 82950 361050 
. 
Sources: Annual programme for the forestry sector (mimeograph). District Forest Service, Larissa, 1977. 
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